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<220> 

<221> mi sc_f eature 

<222> (1)..(2367) 

<223> Native vip3C coding sequence, 



60163PCT SEQ listing , ^ 

SEQUENCE LISTING PC7/PT0 I 9 AUG 20BT 



i 



An "r" at position 2213 represents the nucleotide g or a. 



<400> 1 

atgaacaaga ataatactaa 


attaagcaca 


agagccctac 


cgagttttat 


tgattatttt 


60 


aatggcattt atggatttgc 


cactggtatc 


aaagacatta 


tgaatatgat 


ttttaaaacg 


120 


gatacaggtg gtaatctaac 


cttagacgaa 


atcctaaaga 


atcagcagtt 


actaaatgag 


180 


atttctggta aattggatgg 


ggtaaatggg 


agcttaaatg 


atcttatcgc 


acagggaaac 


240 


ttaaatacag aattatctaa 


ggaaatctta 


aaaatcgcaa 


atgaacagaa 


tcaagtctta 


300 


aatgatgtta ataacaaact 


cgatgcgata 


aatacgatgc 


ttcatatata 


tctacctaaa 


360 


attacatcta tgttaagtga 


tgtaatgaag 


caaaattatg 


cgctaagtct 


gcaaatagaa 


420 


tacttaagta agcaattgca 


agaaatttct 


gataaattag 


atattattaa 


cgtaaatgtt 


480 


cttattaact ctacacttac 


tgaaattaca 


cctgcatatc 


aacggattaa 


atatgtgaat 


540 


gaaaaatttg aagaattaac 


ttttgctaca 


gaaaccactt 


taaaagtaaa 


aaaggatagc 


600 


tcgcctgctg atattcttga 


tgagttaact 


gaattaactg 


aactagcgaa 


aagtgttaca 


660 


aaaaatgacg ttgatggttt 


tgaattttac 


cttaatacat 


tccacgatgt 


aatggtagga 


720 


aataatttat tcgggcgttc 


agctttaaaa 


actgcttcag 


aattaattgc 


taaagaaaat 


780 


gtgaaaacaa gtggcagtga 


agtaggaaat 


gtttataatt 


tcttaattgt 


attaacagct 


840 


ctacaagcaa aagcttttct 


tactttaaca 


acatgccgaa 
Page 


aattattagg 
1 


cttagcaggt 


900 




60163PCT SEQ listing 

attgattata cttctattat gaatgaacat ttaaataagg aaaaagagga atttagagta 960 

aacatccttc ctacactttc taatactttt tctaatccta attatgcaaa agttaaagga 1020 

agtgatgaag atgcaaagat gattgtggaa gctaaaccag gacatgcatt ggttgggttt 1080 

gaaatgagca atgattcaat cacagtatta aaagtatatg aggctaagct aaaacaaaat 1140 

tatcaagttg ataaggattc cctatcggag gttatttatg gtgatacgga taaattattt 1200 

tgtccagatc aatctgaaca aatatattat acaaataaca tagtattccc aaatgaatat 1260 

gtaattacta aaattgattt cactaaaaaa atgaaaactt taagatatga ggtaacagcg 1320 

aatttttatg attcttctac aggagaaatt gacttaaata agaaaaaagt agaatcaagt 1380 

gaagcggagt atagaacgtt aagtgctaat gatgatggag tgtatatgcc attaggtgtc 1440 

atcagtgaaa catttttgac tccgataaat gggtttggcc tccaagctga tgaaaattca 1500 

agattaatta ctttaacatg taaatcatat ttaagagaac tactgctagc aacagactta 1560 

agcaataaag aaactaaatt gatcgtccca ccaagtggtt ttattagcaa tattgtagag 1620 

aacgggtcca tagaagagga caatttagag ccgtggaaag caaataataa gaatgcgtat 1680 

gtagatcata caggcggagt gaatggaact aaagctttat atgttcataa ggacggagga 1740 

ttttcacaat ttattggaga taagttaaaa ccgaaaactg agtatgtaat ccaatatact 1800 

gttaaaggaa aaccttctat tcatttaaaa gatgaaaata ctggatatat tcattatgaa 1860 

gatacaaata ataatttaaa agattatcaa actattacta aacgttttac tacaggaact 1920 

gatttaaagg gagtgtattt aattttaaaa agtcaaaatg gagatgaagc ttggggagat 1980 

aaatttacaa ttttagaaat taagcctgcg gaggatttat taagcccaga attaattaat 2040 

ccgaattctt ggattacgac tccaggggct agcatttcag gaaataaact tttcattaac 2100 

ttggggacaa atgggacctt tagacaaagt ctttcattaa acagttattc aacttatagt 2160 

ataagcttta ctgcatcagg accatttaat gtgacggtaa gaaattctag ggragtatta 2220 

tttgaacgaa gcaaccttat gtcttcaact agtcatattt ctgggacatt caaaactgaa 2280 

tccaataata ccggattata tgtagaactt tcccgtcgct ctggtggtgg tggtcatata 2340 

tcatttgaaa acgtttctat taaataa 2367 

<210> 2 
<211> 788 
<212> PRT 

<213> Bacilus thuringiensis 
<220> 

<221> MISC_FEATURE 
<222> (1) . . (788) 
<223> Vip3C Toxin 

The xaa at position 738 is either the amino acid Glu or Gly. 
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<400> 2 

Met Asn Lys Asn Asn Thr Lys Leu Ser Thr Arg Ala Leu Pro Ser Phe 
1 5 10 15 

lie Asp Tyr Phe Asn Gly lie Tyr Gly Phe Ala Thr Gly lie Lys Asp 
20 25 30 

lie Met Asn Met lie Phe Lys Thr Asp Thr Gly Gly Asn Leu Thr Leu 
35 40 45 

Asp Glu lie Leu Lys Asn Gin Gin Leu Leu Asn Glu lie Ser Gly Lys 

50 55 60 , 

Leu Asp Gly Val Asn Gly Ser Leu Asn Asp Leu lie Ala Gin Gly Asn 
65 70 75 80 

Leu Asn Thr Glu Leu Ser Lys Glu lie Leu Lys lie Ala Asn Glu Gin 
85 90 95 

Asn Gin val Leu Asn Asp Val Asn Asn Lys Leu Asp Ala lie Asn Thr 
100 105 110 

Met Leu His lie Tyr Leu Pro Lys lie Thr Ser Met Leu Ser Asp val 
115 120 125 

Met Lys Gin Asn Tyr Ala Leu Ser Leu Gin lie Glu Tyr Leu ser Lys 
130 135 140 

Gin Leu Gin Glu lie Ser Asp Lys Leu Asp lie lie Asn Val Asn val 
145 150 155 160 

Leu lie Asn Ser Thr Leu Thr Glu lie Thr Pro Ala Tyr Gin Arg lie 
165 170 175 

Lys Tyr Val Asn Glu Lys Phe Glu Glu Leu Thr Phe Ala Thr Glu Thr 
180 185 190 

Thr Leu Lys val Lys Lys Asp Ser Ser Pro Ala Asp lie Leu Asp Glu 
195 200 205 

Leu Thr Glu Leu Thr Glu Leu Ala Lys ser Val Thr Lys Asn Asp val 
210 215 220 

Asp Gly Phe Glu Phe Tyr Leu Asn Thr Phe His Asp val Met val Gly 
225 230 235 240 
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Asn Asn Leu Phe Gly Arg Ser Ala Leu Lys Thr Ala Ser Glu Leu lie 
245 250 255 

Ala Lys Glu Asn val Lys Thr Ser Gly ser Glu val Gly Asn val Tyr 
260 265 270 

Asn Phe Leu lie val Leu Thr Ala Leu Gin Ala Lys Ala Phe Leu Thr 
275 280 285 

Leu Thr Thr Cys Arg Lys Leu Leu Gly Leu Ala Gly lie Asp Tyr Thr 
290 295 300 

Ser lie Met Asn Glu His Leu Asn Lys Glu Lys Glu Glu Phe Arg val 
305 310 315 320 

Asn lie Leu Pro Thr Leu Ser Asn Thr Phe Ser Asn Pro Asn Tyr Ala 
325 330 335 

Lys Val Lys Gly Ser Asp Glu Asp Ala Lys Met lie val Glu Ala Lys 
340 345 350 

Pro Gly His Ala Leu val Gly Phe Glu Met Ser Asn Asp Ser lie Thr 
355 360 365 

val Leu Lys val Tyr Glu Ala Lys Leu Lys Gin Asn Tyr Gin Val Asp 
370 375 380 

Lys Asp Ser Leu Ser Glu val lie Tyr Gly Asp Thr Asp Lys Leu Phe 
385 390 395 400 

Cys Pro Asp Gin Ser Glu Gin lie Tyr Tyr Thr Asn Asn lie val Phe 
405 410 415 

Pro Asn Glu Tyr val He Thr Lys He Asp Phe Thr Lys Lys Met Lys 
420 425 430 

Thr Leu Arg Tyr Glu val Thr Ala Asn Phe Tyr Asp Ser Ser Thr Gly 
435 440 445 

Glu lie Asp Leu Asn Lys Lys Lys val Glu Ser ser Glu Ala Glu Tyr 
450 455 460 

Arg Thr Leu Ser Ala Asn Asp Asp Gly val Tyr Met Pro Leu Gly Val 
465 470 475 480 

lie Ser Glu Thr Phe Leu Thr Pro lie Asn Gly Phe Gly Leu Gin Ala 
485 490 495 

Page 4 



60163PCT SEQ listing 

Asp Glu Asn Ser Arg Leu lie Thr Leu Thr Cys Lys Ser Tyr Leu Arg 
500 505 510 

Glu Leu Leu Leu Ala Thr Asp Leu Ser Asn Lys Glu Thr Lys Leu lie 
515 520 525 

val Pro Pro Ser Gly Phe lie Ser Asn lie Val Glu Asn Gly Ser lie 
530 535 540 

Glu Glu Asp Asn Leu Glu Pro Trp Lys Ala Asn Asn Lys Asn Ala Tyr 
545 550 555 560 

val Asp His Thr Gly Gly val Asn Gly Thr Lys Ala Leu Tyr val His 
565 570 575 

Lys Asp Gly Gly Phe Ser Gin Phe He Gly Asp Lys Leu Lys Pro Lys 
580 585 590 

Thr Glu Tyr Val lie Gin Tyr Thr val Lys Gly Lys Pro ser lie His 
595 600 605 

Leu Lys Asp Glu Asn Thr Gly Tyr lie His Tyr Glu Asp Thr Asn Asn 
610 615 620 

Asn Leu Lys Asp Tyr Gin Thr He Thr Lys Arg Phe Thr Thr Gly Thr 
625 630 635 640 

Asp Leu Lys Gly val Tyr Leu lie Leu Lys Ser Gin Asn Gly Asp Glu 
645 650 655 

Ala Trp Gly Asp Lys Phe Thr He Leu Glu lie Lys Pro Ala Glu Asp 
660 665 670 

Leu Leu ser Pro Glu Leu lie Asn Pro Asn Ser Trp lie Thr Thr Pro 
675 680 685 

Gly Ala ser lie Ser Gly Asn Lys Leu Phe lie Asn Leu Gly Thr Asn 
690 695 700 

Gly Thr Phe Arg Gin Ser Leu Ser Leu Asn Ser Tyr Ser Thr Tyr Ser 
705 710 715 720 

He Ser Phe Thr Ala Ser Gly Pro Phe Asn Val Thr val Arg Asn Ser 
725 730 735 

Arq xaa Val Leu Phe Glu Arg Ser Asn Leu Met Ser Ser Thr Ser His 
740 745 750 
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lie Ser Gly Thr Phe Lys Thr Glu Ser Asn Asn Thr Gly Leu Tyr val 
755 760 765 



Glu Leu Ser Arg Arg Ser Gly Gly Gly Gly His lie ser Phe Glu Asn 
770 775 780 

val Ser lie Lys 
785 

<210> 3 

<211> 2367 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Maize optimized vip3C coding sequence. 

An "r" at positions 2213 and 2214 represents the nucleotide g or 
a. 



<400> 3 
atgaacaaga 


acaacaccaa 


gctctccacc 


cgcgccctcc 


cgtccttcat 


cgactacttc 


60 


aacggcatct 


acggcttcgc 


caccggcatc 


aaggacatca 


tgaacatgat 


cttcaagacc 




gacaccggcg 


gcaacctcac 


cctcgacgag 


atcctcaaga 


accagcagct 


cctcaacgag 


180 


atcagcggca agctcgacgg 


cgtgaacggc 


tccctcaacg 


acctcatcgc 


ccagggcaac 


240 


ctcaacaccg 


agctgtccaa 


ggagatcctc 


aagatcgcca 


acgagcagaa 


ccaggtgctc 


300 


aacgacgtga 


acaacaagct 


cgacgccatc 


aacaccatgc 


tccacatcta 


cctcccgaag 


360 


atcacctcca 


tgctctccga 


cgtgatgaag 


cagaactacg 


ccctctccct 


ccagatcgag 


420 


tacctctcca 


agcagctcca 


ggagatcagc 


gacaagctcg 


acatcatcaa 


cgtgaacgtg 


480 


ctcatcaact 


ccaccctcac 


cgagatcacc 


ccggcctacc 


agcgcatcaa 


gtacgtgaac 


540 


gagaagttcg 


aggagctgac 


cttcgccacc 


gagaccaccc 


tcaaggtgaa 


gaaggactcc 


600 


tccccggccg 


acatcctcga 


cgagctgacc 


gagctgaccg 


agctggccaa 


gtccgtgacc 


660 


aagaacgacg tggacggctt 


cgagttctac 


ctcaacacct 


tccacgacgt 


gatggtgggc 


720 


aacaacctct 


tcggccgctc 


cgccctcaag 


accgcctccg 


agctgatcgc 


caaggagaac 


780 


gtgaagacct 


ccggctccga 


ggtgggcaac 


gtgtacaact 


tcctcatcgt 


gctcaccgcc 


840 


ctgcaggcca 


aggccttcct 


caccctcacc 


acctgccgca 


agctcctcgg 


cctcgccggc 


900 


atcgactaca 


cctccatcat 


gaacgagcac 


ctcaacaagg 


agaaggagga 


gttccgcgtg 


960 


aacatcctcc 


cgaccctctc 


caacaccttc 


tccaacccga 


actacgccaa 


ggtgaagggc 


1020 


tccgacgagg 


acgccaagat 


gatcgtggag 


gccaagccgg 


gccacgccct 


cgtgggcttc 


1080 


gagatgtcca acgactccat 


caccgtgctc 


aaggtgtacg 
Page 


aggccaagct 
6 


caagcagaac 


1140 
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taccaggtgg acaaggactc cctctccgag gtgatctacg gcgacaccga caagctcttc 1200 

tgcccggacc agtccgagca gatatactac accaacaaca tcgtgttccc gaacgagtac 1260 

gtgatcacca agatcgactt caccaagaag atgaagaccc tccgctacga ggtgaccgcc 1320 

aacttctacg actcctccac cggcgagatc gacctcaaca agaagaaggt ggagtcctcc 1380 

gaggccgagt accgcaccct ctccgccaac gacgacggcg tgtacatgcc gctcggcgtg 1440 

atctccgaaa ccttcctcac cccgatcaac ggcttcggcc tccaggccga cgagaactcc 1500 

cgcctcatca ccctcacctg caagtcctac ctccgcgagc tgctcctcgc caccgacctc 1560 

tccaacaagg agaccaagct catcgtgccg ccgtccggct tcatctccaa catcgtggag 1620 

aacggctcca tcgaggagga caacctcgag ccgtggaagg ccaacaacaa gaacgcctac 1680 

gtggaccaca ccggcggcgt gaacggcacc aaggccctct acgtgcacaa ggacggcggc 1740 

ttctcccagt tcatcggcga caagctcaag ccgaagaccg agtacgtgat ccagtacacc 1800 

gtgaagggca agccgtccat ccacctcaag gacgagaaca ccggctacat ccactacgag 1860 

gacaccaaca acaacctcaa ggactaccag accatcacca agcgcttcac caccggcacc 1920 

gacctcaagg gcgtgtacct catcctcaag tcccagaacg gcgacgaggc ctggggcgac 1980 

aagttcacca tccttgagat caagccggcc gaggacctcc tctccccgga gctgatcaac 2040 

ccgaactcct ggatcaccac cccgggcgcc tccatctccg gcaacaagct cttcatcaac 2100 

ctcggcacca acggcacctt ccgccagtcc ctctccctca actcctactc cacctactcc 2160 

atctccttca ccgcctccgg cccgttcaac gtgaccgtgc gcaactcccg cgrrgtgctc 2220 

ttcgagcgct ccaacctcat gtcctccacc tcccacatct ccggcacctt caagaccgag 2280 

tccaacaaca ccggcctcta cgtggagctg tcccgccgct ccggcggcgg cggccacatc 2340 

tccttcgaga acgtgtccat caagtag 2367 

<210> 4 
<211> 2370 
<212> DNA 

<213> Bacillus thuringiensis 
<220> 

<221> misc_feature 
<222> (1)..(2370) 

<223> vip3A(a) native coding sequence. 
<400> 4 

atgaacaaga ataatactaa attaagcaca agagccttac caagttttat tgattatttt 60 

aatggcattt atggatttgc cactggtatc aaagacatta tgaacatgat ttttaaaacg 120 

gatacaggtg gtgatctaac cctagacgaa attttaaaga atcagcagtt actaaatgat 180 

atttctggta aattggatgg ggtgaatgga agcttaaatg atcttatcgc acagggaaac 240 
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ttaaataran 


aattatrtaa 
ddLLdLLLdd 


nn. a a a ^ a a 
yyddd Id L Ld 


aaaattnraa atnaaraaaa 
ddddLLyLdd dLyddLdddd 


traantttta 
LLday LLL Ld 


D\J\J 


ddtydiy l La 


ataaraaart 
d LddLdddL L 


rna tnrnata 
LLJdllJLLJdLd 


ddLdLyaLyL l LLyyy LdLa 


frtarrtaaa 

LL LaLL V- CI CI CI 




dLLdLLLLLd 


Ly L Ly dy Lyd 


tnl*aatnaaa 
Ly LddLyddd 


raaaattatn rnrtaantrt 
LddddLLdLy LyLLddy LLL 


nraaatanaa 
yLddd Ldydd 


*tcU 


tarttaanta 
LaLLLddy Id 


aafaal^tri^a 
ddLddLLyLd 


ananatttrt 
dydy d L L LL. L 


nataanttnn atattattaa 
ydLddyLLyy dLdLLdLLdd 


tntaaatnta 
Ly Lddd Ly Ld 




rttattaa r-f- 
CLldLLddCL 


HdLdLtLdL 


LLJdddLLdLd 


c f* +• n n +■ a r* aaannattaa 
LL. Ly L.y Ld LL. dddyydLLdd 


atatfltnaar 
d Ld Ly LyddL 


J*tL/ 


y ddddd L L Lg 


anna "a "t- ^ a 
dy y dd L LddC 


LLLLgLLdLd 


n a a a /*•■♦" a ni~"t" r*aaaan1~aaa 
ydddLLdy LL Lddddy Lddd 


a aannatnnr 

dddyy d Lyy l. 




lc tec tgcag 


atattcttga 


t y dy L LddC L 


nani"ha ar+n aartaflrnaa 
ydy LLddLLy ddL.LdgL.ydd 


aantntaara 
ddy Ly LddLd 


OOv 


"5 "5 ^ "t" /"l "3 /~l 

dddddlydLg 


tggatggttt 


+*/*iaa + ^ + ^ar* 
tydd L L L LdL 


rttaatarat trrarna'hnt' 
CX.LddLdL.dL LL.L.dL.y d Ly L 


aa"t"nn"t*anna 

dd Ly y Ldy yd 




aataatttat 


tcgggcgttc 


agctttaaaa 


actgcaLcgg aaLLadLLac 


+"aaa/*iaaaa"l" 
Ldddyddddl 


/ OU 


g igddddCdd 


gt.ggcagi.ga 


yy Ley y ddd l 


ntttataart +*r > 1~t"aat*1"ri1" 
y LLLdLddLL LLLLddLLy L 


attaaranrt 

d L LddLdyL L 


840 

OHL/ 


L LgCddgCad 


aanrttttri" 

day Ct L L ll l 


tartttaara 
LdLLLLddLd 


a fa'fnf f*na a aattattann 
dL-d Ly L,L,y dd ddLLdLLdyy 


rttanranat* 
L. L Ldy Ldy a. L 


QOO 


attgat tata 


ctt ctattat 


naa^naa^*a^ 

gaa Lgaaca L 


■!-+* a a a *t~ a a nn a a a a ana/ina 
L LdddLddyy dddddydyyd 


atttananf a 
d L L Ldy dy Ld 




aacatcctcc 


CLdCdCLLLL 


taatartttt 
LddLdLLLLL 


trtaatrrta attatnraaa 
LL. Ldd LL.L. Ld dLLdiyLddd 


a nttaa anna 
ay L Ldaayya 


1020 


agtgatgaag 


a tgcaaaga l 


na^+ri+nnaa 

gd l xg Ly y dd 


nrtaaarran naratnratt" 
y L. LdddLLdy ydL.dLyL.dLL 


nattnnnttt 
yaLLyyy lll 


1080 

J. VOL/ 


gaaattagta 


atgattcaat 


LdCdg Ld L Ld 


aaantatatn annrtaanrt 

dddy LdLdLy dy y l. Ldciy l. l 


aaaa/~aaaa-t- 


1140 


Ld LCddg LCg 


a eddgyd l lc 


rttatronaa 
L, L Ld LLlJlJdd 


y LLdLLLdLy y Ly ci La Ly y a 


Laaa v_ ia l. \- y 


1200 


tgcccagatc 


aatc tgaaca 


aatrtattat 
ddlLLdLLdL 


araaataara "t*a<Tt"a1"1"1"r*r" 
dLdddLddLd Ldy LdLLLLL 


aaatnaatat 
ddd Lydd La l 


1260 

it. \J\J 


gtaattacta 


aaattgattt 


CdCIdddddd 


atnaaaartt taanatatna 
dtyddddLLL XddydLdLyd 


nn+*aaf*ar!fTi 
yy LddLdyL. y 


1 320 


aat ttttatg 


attcttctac 


*^ /~1 /«• T /-i -3 "5 -f- ■♦- 

aggagaaat t 


n a a a a +• a anaaaaaant 
gdCLLdddLd dyddddddyL 


anaatraant 
dyddLLddy L 


1 380 


gaagcggagt 


atagaaegtt 


^ an^n^*^a a+* 

aag xgc Lddt 


natnatnnnn tntatatrirr 

ydLydLyyyy ty LdLdLyLL 


n 1~ 1" a nn 1~ n 1" f 
y l Ldyy Ly ll 


1440 


atcagtgaaa 


catttttgac 


tccgattaat 


gggxtLyycc x.L.L.ddyL>Lyd 


tnaaaattra 
Lydddd L LLd 


1 ^00 


agattaatta 


^ -4- -4- -4— -I -\ s— <-t -4- j*m 

ctttaacatg 


taaatcatat 


Ltaagagaac LdCLgcLdyL. 


aaranartta 
ddLdydL L Ld 


1 S60 


agcaataaag 


aaactaaatt 


gatcg tcccg 


rr aantn/rH- tfattanraa 
CCddgXyy LL LXdLLdyLdd 


tattnfanan 
Ld L Ly Ldy dy 


1 620 


aacgggtcca 


tagaagagga 


Cddi l tagag 


^"^■/"i^/maaa/i ^"aaa^aa^aa 
CCy tyydddy CdddLddLdd 


y dd Ly Ly LdL 


1 680 


gtagatcata 


caggeggagt 


gaatggaac l 


"3 *3 ^nrt^f a + nttrataa 
dddyCLLLdL dXy LLLdLdd 


yy dLy y dy y d 


1 740 


atttcacaat 


ttattggaga 


taagttaaaa 


ccgaaaactg agLaLgLddL 


rraatatart 
LLddLdLdL L 


1 800 


gttaaaggaa 


aaccttctat 


tcatttaaaa 


gatgaaaata ctggatatat 


tcattatgaa 


1860 


gatacaaata 


ataatttaga 


agattatcaa 


actattaata aacgttttac 


tacaggaact 


1920 


gatttaaagg 


gagtgtattt 


aattttaaaa 


agtcaaaatg gagatgaagc 


ttggggagat 


1980 


aactttatta 


ttttggaaat 


tagtccttct 


gaaaagttat taagtccaga 


attaattaat 


2040 


acaaataatt 


ggacgagtac 


gggatcaact 


aatattagcg gtaatacact 


cactctttat 


2100 
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cagggaggac gagggattct aaaacaaaac cttcaattag atagtttttc aacttataga 2160 

gtgtattttt ctgtgtccgg agatgctaat gtaaggatta gaaattctag ggaagtgtta 2220 

tttgaaaaaa gatatatgag cggtgctaaa gatgtttctg aaatgttcac tacaaaattt 2280 

gagaaagata acttttatat agagctttct caagggaata atttatatgg tggtcctatt 2340 

gtacattttt acgatgtctc tattaagtaa 2370 

<210> 5 

<211> 789 

<212> PRT 

<213> Bacillus thuringiensis 
<220> 

<221> MISC_FEATURE 

<222> (1)..(789) 

<223> Vip3A toxin 

<400> 5 

Met Asn Lys Asn Asn Thr Lys Leu Ser Thr Arg Ala Leu Pro Ser Phe 
15 10 15 

lie Asp Tyr Phe Asn Gly lie Tyr Gly Phe Ala Thr Gly lie Lys Asp 
20 25 30 

lie Met Asn Met lie Phe Lys Thr Asp Thr Gly Gly Asp Leu Thr Leu 
35 40 45 

Asp Glu He Leu Lys Asn Gin Gin Leu Leu Asn Asp He ser Gly Lys 
50 55 60 

Leu Asp Gly val Asn Gly Ser Leu Asn Asp Leu lie Ala Gin Gly Asn 
65 70 75 80 

Leu Asn Thr Glu Leu Ser Lys Glu lie Leu Lys lie Ala Asn Glu Gin 
85 90 95 

Asn Gin val Leu Asn Asp val Asn Asn Lys Leu Asp Ala lie Asn Thr 
100 105 110 

Met Leu Arg val Tyr Leu Pro Lys lie Thr Ser Met Leu ser Asp val 
115 120 125 

Met Lys Gin Asn Tyr Ala Leu Ser Leu Gin lie Glu Tyr Leu Ser Lys 
130 135 140 

Gin Leu Gin Glu lie Ser Asp Lys Leu Asp lie lie Asn val Asn val 
145 150 155 160 
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Leu lie Asn Ser Thr Leu Thr Glu lie Thr Pro Ala Tyr Gin Arg lie 
165 170 175 

Lys Tyr val Asn Glu Lys Phe Glu Glu Leu Thr Phe Ala Thr Glu Thr 
180 185 190 

Ser Ser Lys val Lys Lys Asp Gly Ser Pro Ala Asp lie Leu Asp Glu 
195 200 205 

Leu Thr Glu Leu Thr Glu Leu Ala Lys Ser val Thr Lys Asn Asp val 
210 215 220 

Asp Gly Phe Glu Phe Tyr Leu Asn Thr Phe His Asp val Met val Gly 
225 230 235 240 

Asn Asn Leu Phe Gly Arg Ser Ala Leu Lys Thr Ala Ser Glu Leu lie 
245 250 255 

Thr Lys Glu Asn val Lys Thr Ser Gly Ser Glu val Gly Asn val Tyr 
260 265 270 

Asn Phe Leu lie val Leu Thr Ala Leu Gin Ala Lys Ala Phe Leu Thr 
275 280 285 

Leu Thr Thr Cys Arg Lys Leu Leu Gly Leu Ala Asp He Asp Tyr Thr 
290 295 300 

ser lie Met Asn Glu His Leu Asn Lys Glu Lys Glu Glu Phe Arg val 
305 310 315 320 

Asn lie Leu Pro Thr Leu Ser Asn Thr Phe ser Asn Pro Asn Tyr Ala 
325 330 335 

lvs val Lys Gly ser Asp Glu Asp Ala Lys Met lie val Glu Ala Lys 
340 345 350 

Pro Gly His Ala Leu lie Gly Phe Glu lie Ser Asn Asp Ser lie Thr 
355 360 365 

val Leu Lys val Tyr Glu Ala Lys Leu Lys Gin Asn Tyr Gin val Asp 
370 375 380 

Lys Asp Ser Leu Ser Glu val He Tyr Gly Asp Met Asp Lys Leu Leu 
385 390 395 400 

Cys Pro Asp Gin Ser Glu Gin He Tyr Tyr Thr Asn Asn He val Phe 
405 410 415 
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pro Asn Glu Tyr Val lie Thr Lys lie Asp Phe Thr Lys Lys Met Lys 
420 425 430 

Thr Leu Arg Tyr Glu val Thr Ala Asn Phe Tyr Asp Ser Ser Thr Gly 
435 440 445 

Glu lie Asp Leu Asn Lys Lys Lys val Glu Ser Ser Glu Ala Glu Tyr 
450 455 460 

Arg Thr Leu Ser Ala Asn Asp Asp Gly val Tyr Met Pro Leu Gly val 
465 470 475 480 

He Ser Glu Thr Phe Leu Thr Pro lie Asn Gly Phe Gly Leu Gin Ala 
485 490 495 

Asp Glu Asn Ser Arg Leu lie Thr Leu Thr Cys Lys Ser Tyr Leu Arg 
500 505 510 

Glu Leu Leu Leu Ala Thr Asp Leu Ser Asn Lys Glu Thr Lys Leu lie 
515 520 525 

val Pro Pro Ser Gly Phe lie Ser Asn lie Val Glu Asn Gly Ser lie 
530 535 540 

Glu Glu Asp Asn Leu Glu Pro Trp Lys Ala Asn Asn Lys Asn Ala Tyr 
545 550 555 560 

val Asp His Thr Gly Gly val Asn Gly Thr Lys Ala Leu Tyr val His 
565 570 575 

Lys Asp Gly Gly lie Ser Gin Phe lie Gly Asp Lys Leu Lys Pro Lys 
580 585 590 

Thr Glu Tyr Val lie Gin Tyr Thr val Lys Gly Lys Pro Ser lie His 
595 600 605 

Leu Lys Asp Glu Asn Thr Gly Tyr lie His Tyr Glu Asp Thr Asn Asn 
610 615 620 

Asn Leu Glu Asp Tyr Gin Thr lie Asn Lys Arg Phe Thr Thr Gly Thr 
625 630 635 640 

asp Leu Lys Gly val Tyr Leu lie Leu Lys Ser Gin Asn Gly Asp Glu 
645 650 655 

Ala Trp Gly Asp Asn Phe lie lie Leu Glu lie Ser Pro ser Glu Lys 
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660 665 670 

Leu Leu Ser Pro Glu Leu lie Asn Thr Asn Asn Trp Thr Ser Thr Gly 
675 680 685 

Ser Thr Asn lie Ser Gly Asn Thr Leu Thr Leu Tyr Gin Gly Gly Arg 
690 695 700 

Gly lie Leu Lys Gin Asn Leu Gin Leu Asp Ser Phe Ser Thr Tyr Arg 
705 710 715 720 

val Tyr Phe Ser Val Ser Gly Asp Ala Asn val Arg lie Arg Asn Ser 
725 730 ~ 735 

Arg Glu val Leu Phe Glu Lys Arg Tyr Met Ser Gly Ala Lys Asp Val 
740 745 750 

Ser Glu Met Phe Thr Thr Lys Phe Glu Lys Asp Asn Phe Tyr lie Glu 
755 760 765 

Leu Ser Gin Gly Asn Asn Leu Tyr Gly Gly Pro lie Val His Phe Tyr 
770 775 780 

Asp Val Ser lie Lys 
785 

<210> 6 
<211> 2364 
<212> DNA 

<213> Bacillus thuringiensis 
<220> 

<221> mi sc_f eature 
<222> (1). .(2364) 

<223> vip3B native coding sequence. 
<400> 6 

atgaacaaga ataatactaa attaaacgca agggccttac cgagttttat tgattatttt 60 
aatggcattt atggatttgc cactggtatc aaagacatta tgaacatgat ttttaaaacg 120 
gatacaggtg gaaatctaac cctagacgaa attttaaaaa atcagcagtt attaaatgag 180 
atttctggta aattggatgg ggtaaatggg agcttaaacg atcttatcgc acagggaaac 240 
ttaaatacag aattatctaa ggaaatctta aaaattgcaa atgagcagaa tcaagtctta 300 
aatgatgtta ataacaaact taatgcgata aatacaatgc ttcacatata tctacctaaa 360 
attacatcta tgttaaatga tgtaatgaaa caaaattatg cactaagtct gcaaatagaa 420 
tacctaagta aacaattgca agaaatttcc gacaagttag atgtcattaa cgtgaatgta 480 
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cttattaact ctacacttac tgaaattaca cctgcgtatc aacggatgaa atatgtaaat 540 

gaaaaatttg aagatttaac ttttgctaca gaaaccactt taaaagtaaa aaagaatagc 600 

tcccctgcag atattcttga tgagttaact gagttaactg aactagcgaa aagtgtaaca 660 

aaaaatgacg tggatggttt tgaattttac cttaatacat tccacgatgt aatggtagga 720 

aacaatttat tcgggcgttc agctttaaaa actgcttcgg aattaatcgc taaagaaaat 780 

gtgaaaacaa gtggcagtga ggtaggaaat gtttataatt tcttaattgt attaacagct 840 

ctgcaagcaa aagcttttct tactttaaca acatgccgga aattattagg cttagcagat 900 

attgattata ctttcattat gaatgaacat ttagataagg aaaaagagga atttagagta 960 

aatatccttc ctacactttc taatactttt tctaatccta actatgcaaa agctaaagga 1020 

agcaatgaag atgcaaagat aattgtggaa gctaaaccag gatatgcttt ggttggattt 1080 

gaaatgagca atgattcaat cacagtatta aaagcatatc aggctaagct aaaacaagat 1140 

tatcaagttg ataaagattc gttatcagaa attgtctatg gtgatatgga taaattattg 1200 

tgcccggatc aatctgaaca aatatattat acaaataaca ttgcttttcc caatgaatat 1260 

gtaattacta aaattacttt tactaaaaaa atgaatagtt taagatatga ggcaacagct 1320 

aatttttatg attcttctac aggggatatt gatctaaata agacaaaagt agaatcaagt 1380 

gaagcagagt atagtacgct aagtgctagt actgatggag tctatatgcc gttaggtatt 1440 

atcagtgaaa catttttgac tccaattaat gggtttggaa tcgtagtcga tgaaaattca 1500 

aaattagtaa atttaacatg taaatcatat ttaagagagg tattattagc aacagactta 1560 

agtaataaag aaactaaatt gattgtccca cctattggtt ttattagcaa tattgtagaa 1620 

aatgggaact tagagggaga aaacttagag ccgtggaaag caaataacaa aaatgcgtat 1680 

gtagatcata caggcggcgt aaatggaact aaagctttat atgttcataa ggatggtgag 1740 

ttttcacaat ttattggaga taagttgaaa tcgaaaacag aatatgtaat tcaatatatt 1800 

gtaaagggaa aagcttctat tcttttgaaa gatgaaaaaa atggtgattg catttatgaa 1860 

gatacaaata atggtttaga agattttcaa accattacta aaagttttat tacaggaacg 1920 

gattcttcag gagttcattt aatatttaat agtcaaaatg gcgatgaagc atttggggaa 1980 

aactttacta tttcagaaat taggctttcc gaagatttat taagtccaga attgataaat 2040 

tcagatgctt gggttggatc tcagggaact tggatctcag gaaattcact cactattaat 2100 

agtaatgtga atggaacttt tcgacaaaac ctttcgttag aaagctattc aacttatagt 2160 

atgaacttta atgtgaatgg atttgccaag gtgacagtaa gaaattcccg tgaagtatta 2220 

tttgaaaaaa attatccgca gctttcacct aaagatattt ctgaaaaatt cacaactgca 2280 

gccaataata ccgggttgta tgtagagctt tctcgtttta catcgggtgg cgctataaat 2340 

ttccggaatt tttcgattaa gtga 2364 
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<210> 7 

<211> 787 

<212> PRT 

<213> Bacillus thuringiensis 



<220> 

<221> MISC_FEATURE 

<222> (1) . . (787) 

<223> Vip3B Toxin 



<400> 7 

Met Asn Lys Asn Asn Thr Lys Leu Asn Ala Arg Ala Leu Pro Ser Phe 
15 10 15 

lie Asp Tyr Phe Asn Gly lie Tyr Gly Phe Ala Thr Gly lie Lys Asp 
20 25 30 

He Met Asn Met lie Phe Lys Thr Asp Thr Gly Gly Asn Leu Thr Leu 
35 40 45 

Asp Glu lie Leu Lys Asn Gin Gin Leu Leu Asn Glu lie Ser Gly Lys 
50 55 60 

Leu Asp Gly val Asn Gly Ser Leu Asn Asp Leu lie Ala Gin Gly Asn 
65 70 75 80 

Leu Asn Thr Glu Leu Ser Lys Glu lie Leu Lys lie Ala Asn Glu Gin 
85 90 95 

Asn Gin val Leu Asn Asp Val Asn Asn Lys Leu Asn Ala lie Asn Thr 
100 105 110 

Met Leu His lie Tyr Leu Pro Lys lie Thr Ser Met Leu Asn Asp val 
115 120 125 

Met Lys Gin Asn Tyr Ala Leu Ser Leu Gin lie Glu Tyr Leu Ser Lys 
130 135 140 

Gin Leu Gin Glu lie Ser Asp Lys Leu Asp val lie Asn val Asn val 
145 150 155 160 

Leu lie Asn ser Thr Leu Thr Glu lie Thr Pro Ala Tyr Gin Arg Met 
165 170 175 

Lys Tyr val Asn Glu Lys Phe Glu Asp Leu Thr Phe Ala Thr Glu Thr 
180 185 190 

Page 14 



60163 PCT SEQ listing 
Thr Leu Lys val Lys Lys Asn Ser Ser Pro Ala Asp lie Leu Asp Glu 
195 200 205 

Leu Thr Glu Leu Thr Glu Leu Ala Lys Ser Val Thr Lys Asn Asp val 
210 215 220 

Asp Gly Phe Glu Phe Tyr Leu Asn Thr Phe His Asp val Met val Gly 
225 230 235 240 

Asn Asn Leu Phe Gly Arg Ser Ala Leu Lys Thr Ala Ser Glu Leu lie 
245 250 255 

Ala Lys Glu Asn val Lys Thr Ser Gly Ser Glu val Gly Asn val Tyr 
260 265 270 

Asn Phe Leu lie Val Leu Thr Ala Leu Gin Ala Lys Ala Phe Leu Thr 
275 280 285 

Leu Thr Thr Cys Arg Lys Leu Leu Gly Leu Ala Asp lie Asp Tyr Thr 
290 " 295 300 

Phe lie Met Asn Glu His Leu Asp Lys Glu Lys Glu Glu Phe Arg val 
305 310 315 320 

Asn lie Leu Pro Thr Leu Ser Asn Thr Phe Ser Asn Pro Asn Tyr Ala 
325 330 335 

Lys Ala Lys Gly ser Asn Glu Asp Ala Lys lie lie val Glu Ala Lys 
340 345 350 

Pro Gly Tyr Ala Leu Val Gly Phe Glu Met Ser Asn Asp Ser lie Thr 
355 360 365 

val Leu Lys Ala Tyr Gin Ala Lys Leu Lys Gin Asp Tyr Gin val Asp 
370 375 380 

Lys Asp Ser Leu ser Glu lie val Tyr Gly Asp Met Asp Lys Leu Leu 
385 390 395 400 

Cys Pro Asp Gin Ser Glu Gin lie Tyr Tyr Thr Asn Asn lie Ala Phe 
405 410 415 

Pro Asn Glu Tyr val lie Thr Lys lie Thr Phe Thr Lys Lys Met Asn 
420 425 430 

Ser Leu Arg Tyr Glu Ala Thr Ala Asn Phe Tyr Asp Ser Ser Thr Gly 
435 440 445 
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Asp lie Asp Leu Asn Lys Thr Lys val Glu ser ser Glu Ala Glu Tyr 
450 455 460 



Ser Thr Leu Ser Ala Ser Thr Asp Gly val Tyr Met Pro Leu Gly lie 
465 470 475 480 



lie Ser Glu Thr Phe Leu Thr Pro lie Asn Gly Phe Gly lie val val 
485 490 495 



Glu Asn Ser Lys Leu val Asn Leu Thr Cys Lys Ser Tyr Leu Arg 
500 505 510 



Glu val Leu Leu Ala Thr Asp Leu Ser Asn Lys Glu Thr Lys Leu lie 
515 520 525 



val Pro Pro lie Gly Phe lie Ser Asn lie Val Glu Asn Gly Asn Leu 
530 535 540 



Glu Gly Glu Asn Leu Glu Pro Trp Lys Ala Asn Asn Lys Asn Ala Tyr 
545 550 555 560 



val Asp His Thr Gly Gly val Asn Gly Thr Lys Ala Leu Tyr val His 
565 570 575 



Lys Asp Gly Glu Phe Ser Gin Phe lie Gly Asp Lys Leu Lys Ser Lys 
580 585 590 



Thr Glu Tyr val lie Gin Tyr lie val Lys Gly Lys Ala Ser lie Leu 
595 600 605 



Leu Lys Asp Glu Lys Asn Gly Asp Cys lie Tyr Glu Asp Thr Asn Asn 
610 615 620 



Gly Leu Glu Asp Phe Gin Thr lie Thr Lys Ser Phe lie Thr Gly Thr 
625 630 635 640 



Ser Ser Gly val His Leu lie Phe Asn Ser Gin Asn Gly Asp Glu 
645 650 655 



Ala Phe Gly Glu Asn Phe Thr lie Ser Glu lie Arg Leu Ser Glu Asp 
660 665 670 



Leu Leu ser pro Glu Leu lie Asn ser Asp Ala Trp val Gly Ser Gin 
675 680 685 



Gly Thr Trp lie Ser Gly Asn Ser Leu Thr lie Asn Ser Asn val Asn 



690 



695 
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Gly Thr Phe Arg Gin Asn Leu Ser Leu Glu Ser Tyr Ser Thr Tyr Ser 
705 ^ 710 715 720 

Met Asn Phe Asn Val Asn Gly Phe Ala Lys Val Thr Val Arg Asn Ser 
725 730 735 

Arg Glu val Leu Phe Glu Lys Asn Tyr Pro Gin Leu Ser Pro Lys Asp 
740 745 750 

lie Ser Glu Lys Phe Thr Thr Ala Ala Asn Asn Thr Gly Leu Tyr Val 
755 760 765 

Glu Leu Ser Arg Phe Thr Ser Gly Gly Ala lie Asn Phe Arg Asn Phe 
770 775 780 

Ser lie Lys 
785 

<210> 8 
<211> 2407 
<212> DNA 

<213> Bacillus thuringiensis 
<220> 

<221> misc_feature 
<222> (1) . . (2406) 

<223> vip3Z native coding sequence. 
<400> 8 

atgaataata ctaagttaaa cgcaagggct ttaccaagtt ttattgatta ttttaatggc 60 

atttatggat ttgccactgg tatcaaagac attatgaaca tgatttttaa aacggataca 120 

ggtggtggta atttaacact agatgaaatt ttaaagaatc aagatttatt aaatcaaatc 180 

tcagataaac tcgatggaat taatggagat ttaggtgatc ttattgcaca aggcaattta 240 

aattcagaac taactaagga attattaaaa attgcgaatg agcagaatct gatgttaaat 300 

aatgttaatg ctcaacttaa ttcaataaat tcaacactta acacctatct gccaaaaatt 360 

acatctatgc taagtgaggt aatgaaacaa aactatgtat taagtctaca aatagaattt 420 

cttagtgaac aattacaaga aatatcagat aaacttgatg ttatcaattt aaatgtatta 480 

attaactcta cattgacaga aattacgcct gcatatcaac gtattaaata tgtaaatgat 540 

aaatttgatg aattgacttc tactgtggaa aaaaatccga aaattaatca agataatttt 600 

actgaagatg ttattgataa tttaactgat ttaactgaac tagcacgaag tgtaacgaga 660 

aatgatatgg atagttttga attttatatt aaaactttcc atgatgtgat gataggaaat 720 

aatttattca gtcgttctgc attaaaaact gcttcagaat taattgctaa ggaaaatata 780 
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ra1~act"aTan 

v. a Lav. La l y y 


naanlriaaal" 

y aay Lyaaa u 


1"nnl"aaTfii"r 

l y y Laa Ly ll 


tacartttta 

l a L a L L L L La 


tggttgtttt gacttcctta 


840 


taay Laaaay 


rnttrrtaar 
Ly llll LaaL 


tttaartnra 
l l LddL l y La 


tnrrntaaat 
lyLLy Lddd l 


tattaggatt 


aacagatatc 


900 


na1"t"a1"arar 

y a l ia lulul 


aaal"1"al~naa 
aaa i La iyaa 


tna a a a1"t"1"a 
l y a aaa l l La 


aatananaaa 

a a Lay ayaaa 


aagaggaatt tcgcttaaat 


960 


aTrrl-rrrta 


rartttrtaa 

V-dL L L LL Ldd 


1- n at - 1~ 1-1*1* rl" 

Lyd LLL LLLL 


aaTrrTaal"T 

aa lll Laa l l 


atacagaaac 


tttaggaagt 


1020 


aa1*r1"Tol"aa 

y ci l l. l l y Lay 


at"rrl"a1"1"nl" 

QLLLLaLLy L 


t* a rot - Tana a 

LQLy l Lay aa 


arTnal"rrl"a 

UL LUQ LLL L y 


gttatgcttt 


aataggtttt 


1080 


uaua l_ L L. CI 


at"nat"rra rt* 


TrraaTal"l"a 

LLLuU La L La 


aaanT aT air 

a a ay La l a l l. 


aggcaaagct 


aaaaccaaat 


1140 


i"a t*raaalTn 

lci l, v_ a a. y i. v. y 


araaaaaotr 

Ctvuuauau l_ v_ 


fiaT l"aTociaa 

ya l La l y y a a 


aafaTTTafn 

aa La l l La Ly 


gaaatatcca 


caaactactt 


1200 


l y LLLaaaaL 




aaaa t"at*t*al" 

aaaa La l La l 


aTaaaanara 

a LaaaayaL.a 


ttacatttcc 


tgaaggttat 


1260 


y Laa I LdL L d 


aaa l Ly llll 


1~naaaaaaaa 
Lyuaaaaaaa 


ttnaa1r1-a1" 

L LyddLLLdL 


taggatatga agtaacagca 


1320 


aaTr1-t"t*a1"n 
aaLLL LLaLy 


arrratttar 
aLLLd L L LdL 


dy y ddy Ld ll 


fiat"1"1"fiaa1"a 
y d l l Ly dd Ld 


agactattct 


agaatcatgg 


1380 


day y day clcl L 


firlritnaana 
y l ly Ly ddy d 


anaatnrtnt 
dyad Ly l Ly l 


naanaanaat 
y ddy ddy dd i 


gctgtgaaga agaatgctgt 


1440 


y day dd I La L 


ataaaattat 

d Ldddd L Ld L 


anannrnnat 
ay dy y Ly y d l 


artaarnntn 
dL LddLyy Ly 


tttatatgcc gttgggagta 


1500 

J- JUL/ 


attantnaaa 
d l ldy Lyddd 


ratttttaar 

Ld LLLL LddL 


arraatrtat 

dLLddLL LdL 


anttttaaar 

ay LLL LuaaL 


taattattga 


cgaaagaaca 


1560 


aananaatat 
ddy dy dd id l 


lll Ldy Ly y y 


Taaa1-rt-ta1- 

Lddd LL L LdL 


l LaLy l y aa l 


ctttactagc 


cacagattta 


1620 


nttaataaan 
y I Ldd Ldddy 


atarnaattf 

d LdLy dd LLL 


aattrrttra 

dd LLLLLLLd 


rrraatnntt 
LLLddLyy l l 


tcattaacag 


tattgtggaa 


1680 


dd L l tj y dd l d 


LddLd LLyyd 


taatatanan 
Ldd Ld Ldy dy 


rrrtnnaa a n 
lll Lyy dddy 


cgaataataa 


aaatgcatat 


1740 


ntrnataana 
y iLyd Lddy d 


rnnafnaral" 
Ly y d Ly dLd i 


nntfinnattt 

yy L yyy° L L L 


aart*rl _ T1 - al" 

ddL LL L L Ld L 


atactcataa 


ggatggggaa 


1800 


ttr ttnraat 

L LL L LyLddL 


i~1~at~1~finafif 
l Ld l iyydy l 


taanttaaan 
Lddy l Ldddy 


nrl~aaaarl"fi 

y L LuuuuL Ly 


agtatatcat 


tcaatatact 


1860 


ntaaaannna 
y Lddddy y y d 


ntrrnnaant 
y LLLyyddy l 


tfatttnaaa 
l La l l Ly aaa 


aaraal~aaaa 


gtatctttta tgaggataca 


1920 


araaataaat 
dL.ddd Lddd i 


1" 1" n a 1" a r n 1" 1~ 
l Ly a l a Ly l l 


traaa rt*al"a 

LLQauL. La La 


arfaaaaaot* 

uL LaQuauy L 


tcaattcagg 


agtagatcca 


1980 


ILLyddd Id I 


dLLLdy LLLL 


l~aaaaa1"raa 

Laaaaa LL.ua 


al"l"Oflal - a1 - ci 

a l Lyy a La l y 


aagcatgggg 


aaataaattt 


2040 


attatartan 
dLLdLdL Ldy 


aaatraanf r 
ddd LLddy LL 


atttnaaarr 

d L L LydddLL 


r~l~a rra raaa 

L LaLLuLaaa 


tattaaaacc 


tgaaaattgg 


2100 


atgccttttg 


gtaatgctga 


gattaaagaa 


gatggaaaaa 


ttgagatttc 


aggtaatgga 


2160 


actatgacgc 


aaaatattca 


attagaacag 


aattccaagt 


atcatctaag 


attttctgta 


2220 


aaaggaaaag 


ggagagtagc 


gatacaaact 


caaagctccc 


atataaatgt 


accagctaca 


2280 


aacgaagagg 


tttctacaat 


gattacaact 


agaaacttat 


acggtgaagg 


tatgatatac 


2340 


ctatttaatg 


atgacgtgga 


gaactccaaa 


gttatttttt 


cggatgtatc tctagttaaa 


2400 



gaatagg 2407 



<210> 9 

<211> 801 

<212> PRT 

<213> Bacillus thuringiensis 
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<220> 

<221> MISC_FEATURE 
<222> (1) . . (801) 
<223> Vip3Z toxin 

<400> 9 

Met Asn Asn Thr Lys Leu Asn Ala Arg Ala Leu Pro ser Phe lie Asp 
15 10 15 

Tyr Phe Asn Gly lie Tyr Gly Phe Ala Thr Gly lie Lys Asp lie Met 
20 25 30 

Asn Met lie Phe Lys Thr Asp Thr Gly Gly Gly Asn Leu Thr Leu Asp 
35 40 45 

Glu lie Leu Lys Asn Gin Asp Leu Leu Asn Gin lie Ser Asp Lys Leu 
50 55 60 

Asp Gly He Asn Gly Asp Leu Gly Asp Leu He Ala Gin Gly Asn Leu 
65 70 75 80 

Asn Ser Glu Leu Thr Lys Glu Leu Leu Lys lie Ala Asn Glu Gin Asn 
85 90 95 

Leu Met Leu Asn Asn val Asn Ala Gin Leu Asn Ser lie Asn Ser Thr 
100 105 110 

Leu Asn Thr Tyr Leu Pro Lys He Thr ser Met Leu Ser Glu val Met 
115 120 125 

Lys Gin Asn Tyr val Leu Ser Leu Gin lie Glu Phe Leu Ser Glu Gin 
130 135 140 

Leu Gin Glu lie Ser Asp Lys Leu Asp val He Asn Leu Asn val Leu 
145 150 155 160 

lie Asn ser Thr Leu Thr Glu lie Thr Pro Ala Tyr Gin Arg lie Lys 
165 170 175 

Tyr val Asn Asp Lys Phe Asp Glu Leu Thr ser Thr val Glu Lys Asn 
180 185 190 

pro Lys lie Asn Gin Asp Asn Phe Thr Glu Asp val He Asp Asn Leu 
195 200 205 

Thr Asp Leu Thr Glu Leu Ala Arg ser val Thr Arg Asn Asp Met Asp 
210 215 220 
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Ser Phe Glu Phe Tyr lie Lys Thr Phe His Asp Val Met lie Gly Asn 
225 230 235 240 

Asn Leu Phe Ser Arg Ser Ala Leu Lys Thr Ala Ser Glu Leu lie Ala 
245 250 255 

Lys Glu Asn lie His Thr Met Gly Ser Glu lie Gly Asn val Tyr Thr 
260 265 270 

Phe Met val val Leu Thr Ser Leu Gin Ala Lys Ala Phe Leu Thr Leu 
275 280 285 

Thr Ala Cys Arg Lys Leu Leu Gly Leu Thr Asp lie Asp Tyr Thr Gin 
290 295 300 

lie Met Asn Glu Asn Leu Asn Arg Glu Lys Glu Glu Phe Arg Leu Asn 
305 310 315 320 

lie Leu Pro Thr Leu ser Asn Asp Phe Ser Asn pro Asn Tyr Thr Glu 
325 330 335 

Thr Leu Gly Ser Asp Leu val Asp Pro lie val Thr Leu Glu Ala Asp 
340 345 350 

Pro Gly Tyr Ala Leu lie Gly Phe Glu lie Leu Asn Asp Pro Leu Pro 
355 360 365 

val Leu Lys val Tyr Gin Ala Lys Leu Lys Pro Asn Tyr Gin val Asp 
370 375 380 

Lys Glu Ser lie Met Glu Asn lie Tyr Gly Asn lie His Lys Leu Leu 
385 390 395 400 

Cys Pro Lys Gin Arg His Gin Lys Tyr Tyr lie Lys Asp lie Thr Phe 
405 410 415 

Pro Glu Gly Tyr val lie Thr Lys lie Val Phe Glu Lys Lys Leu Asn 
420 425 430 

Leu Leu Gly Tyr Glu val Thr Ala Asn Leu Tyr Asp Pro Phe Thr Gly 
435 440 445 

Ser lie Asp Leu Asn Lys Thr lie Leu Glu Ser Trp Lys Glu Glu Cys 
450 455 460 

Cys Glu Glu Glu Cys Cys Glu Glu Glu Cys Cys Glu Glu Glu Cys Cys 
465 470 475 480 
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Glu Glu Leu Tyr Lys lie lie Glu Ala Asp Thr Asn Gly Val Tyr Met 
485 490 495 

Pro Leu Gly Val lie Ser Glu Thr Phe Leu Thr Pro lie Tyr Ser Phe 
500 505 510 

Lys Leu lie lie Asp Glu Arg Thr Lys Arg lie Ser Leu Ala Gly Lys 
515 520 525 

Ser Tyr Leu Arg Glu Ser Leu Leu Ala Thr Asp Leu val Asn Lys Asp 
530 535 540 

Thr Asn Leu lie Pro Ser Pro Asn Gly Phe lie Asn Ser lie val Glu 
545 550 555 560 

Asn Trp Asn lie Thr Ser Asp Asn lie Glu Pro Trp Lys Ala Asn Asn 
565 570 575 

Lys Asn Ala Tyr val Asp Lys Thr Asp Asp Met val Gly Phe Asn Ser 
580 585 590 

Leu Tyr Thr His Lys Asp Gly Glu Phe Leu Gin Phe lie Gly Ala Lys 
595 600 605 

Leu Lys Ala Lys Thr Glu Tyr lie lie Gin Tyr Thr val Lys Gly Ser 
610 615 620 

pro Glu Val Tyr Leu Lys Asn Asn Lys Gly lie Phe Tyr Glu Asp Thr 
625 630 635 640 

Thr Asn Lys Phe Asp Thr Phe Gin Thr lie Thr Lys Lys Phe Asn Ser 
645 650 655 

Gly val Asp Pro Ser Glu lie Tyr Leu Val Phe Lys Asn Gin lie Gly 
660 665 670 

Tyr Glu Ala Trp Gly Asn Lys Phe lie lie Leu Glu lie Lys Ser Phe 
675 680 685 

Glu Thr Leu Pro Gin lie Leu Lys Pro Glu Asn Trp Met Pro Phe Gly 
690 695 700 

Asn Ala Glu lie Lys Glu Asp Gly Lys lie Glu lie Ser Gly Asn Gly 
705 710 715 720 

Thr Met Thr Gin Asn lie Gin Leu Glu Gin Asn ser Lys Tyr His Leu 
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725 730 735 

Arg Phe Ser val Lys Gly Lys Gly Arg val Ala lie Gin Thr Gin Ser 
740 745 750 

Ser His lie Asn val Pro Ala Thr Asn Glu Glu val Ser Thr Met lie 
755 760 765 

Thr Thr Arg Asn Leu Tyr Gly Glu Gly Met lie Tyr Leu Phe Asn Asp 
770 775 780 

Asp val Glu Asn ser Lys val lie Phe Ser Asp val Ser Leu val Lys 
785 790 795 800 

Glu 



<210> 10 

<211> 2367 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> vip3A-C Hybrid toxin coding sequence. 

<400> 10 



atgaacaaga 


ataatactaa 


attaagcaca 


agagccttac caagttttat tgattatttt 


60 


aatggcattt 


atggatttgc 


cactggtatc 


aaagacatta tgaacatgat ttttaaaacg 


120 


gatacaggtg 


gtgatctaac 


cctagacgaa 


attttaaaga atcagcagtt actaaatgat 


180 


atttctggta 


aattggatgg 


ggtgaatgga 


agcttaaatg atcttatcgc acagggaaac 


240 


ttaaatacag 


aattatctaa 


ggaaatatta 


aaaattgcaa atgaacaaaa tcaagtttta 


300 


aatgatgtta 


ataacaaact 


cgatgcgata 


aatacgatgc ttcgggtata tctacctaaa 


360 


attacctcta 


tgttgagtga 


tgtaatgaaa 


caaaattatg cgctaagtct gcaaatagaa 


420 


tacttaagta 


aacaattgca 


agagatttct 


gataagttgg atattattaa tgtaaatgta 


480 


cttattaact 


ctacacttac 


tgaaattaca 


cctgcgtatc aaaggattaa atatgtgaac 


540 


gaaaaatttg 


aggaattaac 


ttttgctaca 


gaaactagtt caaaagtaaa aaaggatggc 


600 


tctcctgcag 


atattcttga 


tgagttaact 


gagttaactg aactagcgaa aagtgtaaca 


660 


aaaaatgatg 


tggatggttt 


tgaattttac 


cttaatacat tccacgatgt aatggtagga 


720 


aataatttat 


tcgggcgttc 


agctttaaaa 


actgcatcgg aattaattac taaagaaaat 


780 


gtgaaaacaa 


gtggcagtga 


ggtcggaaat 


gtttataact tcttaattgt attaacagct 


840 


ctgcaagcaa 


aagcttttct 


tactttaaca 


acatgccgaa aattattagg cttagcagat 


900 


attgattata 


cttctattat 


gaatgaacat 


ttaaataagg aaaaagagga atttagagta 
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aaratrrtrr 


rtarartttr 
LLdLdLLlLL 


taatactttt tctaatccta attatgcaaa agttaaagga 


1020 


ay Ly d Ly day 


diytdddydL 


gattgtggaa gctaaaccag gacatgcatt gattgggttt 


1080 


y add l Lay La 


atnattraat 

d Ly d L LLddL 


tacagtatta aaagtatatg aggctaagct 


aaaacaaaat 


1140 


LdLL-ddy LL,y 


ataa nnattr 
d Lddyyd l ll. 


cttatcggaa gttatttatg gtgatatgga taaattattg 


1200 


LLJLLLdyaLL 


aatrtnaara 
dd LLLyddLd 


aatctattat acaaataaca tagtatttcc 


aaatgaatat 


1260 


(jLaaL Lai. La 


aaatf nattt 
dddLLydLLL 


cactaaaaaa atgaaaactt taagatatga 


ggtaacagcg 


1320 


ddLLLL Ld Ly 


d L LLLLLLdL 


aggagaaatt gacttaaata agaaaaaagt 


agaatcaagt 


1380 


naanrnnant 
yadyL.yydy l 


atanaarntt 
d LdyddLy l l 


aagtgctaat gatgatgggg tgtatatgcc 


gttaggtgtc 


1440 


atrantnaaa 
dLLdy Lyddd 


LdLLLLLydL 


tccgattaat gggtttggcc tccaagctga tgaaaattca 


1500 


dydLLddLLd 


rtttaaratn 
LLLLddLdLy 


taaatcatat ttaagagaac tactgctagc 


aacagactta 


1560 

-L J \J\J 


dyCdd Ldddg 


dddCLdddLL 


gatcgtcccg ccaagtggtt ttattagcaa tattgtagag 


1620 


ddcggg LLCd 


tanaananna 

Ldyddydyyd 


caatttagag ccgtggaaag caaataataa gaatgcgtat 


1680 


g Lag a LCa La 


caggcggag l 


gaatggaact aaagctttat atgttcataa ggacggagga 


1740 


alllCdCaal 


LLd l xggdgd 


taagttaaaa ccgaaaactg agtatgtaat 


ccaatatact 


1800 

JL<J \J\J 


nttaaannaa 
g L Ldddggdd 


a arrttrtat 
ddCLLLLLdL 


tcatttaaaa gatgaaaata ctggatatat 


tcattatgaa 


I860 


gd LdLddd Ld 


3 3 atttana 
d Ldd L L Ldyd 


agattatcaa actattaata aacgttttac 


tacaggaact 


1920 


yd L L Ldddgg 


gag Lg LaL l L 


aattttaaaa agtcaaaatg gagatgaagc 


ttggggagat 


1980 


add L L LdCdd 


ttttanaaat 
LL L Ldyddd L 


taagcctgcg gaggatttat taagcccaga 


attaattaat 


2040 


r~ r r\ -3 -f- +- -l- +- 
CCydaLLLLL 


nnaftarnar 
gyd LLdLydL 


tccaggggct agcatttcag gaaataaact 


tttcattaac 


2100 


ttggggacaa 


atgggacctt 


tagacaaagt ctttcattaa acagttattc 


aacttatagt 


2160 


ataagcttta 


ctgcatcagg 


accatttaat gtgacggtaa gaaattctag 


gggagtatta 


2220 


tttgaacgaa 


gcaaccttat 


gtcttcaact agtcatattt ctgggacatt 


caaaactgaa 


2280 


tccaataata 


ccggattata 


tgtagaactt tcccgtcgct ctggtggtgg 


tggtcatata 


2340 


tcatttgaaa 


acgtttctat 


taaataa 




2367 



<210> 11 

<211> 788 

<212> PRT 

<213> Artificial sequence 
<220> 

<223> Hybrid Vip3A-C toxin 

<400> 11 

Met Asn Lys Asn Asn Thr Lys Leu Ser Thr Arg Ala Leu Pro Ser Phe 
1 5 10 15 
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lie Asp Tyr phe Asn Gly lie Tyr Gly Phe Ala Thr Gly lie Lys Asp 
20 25 30 



lie Met Asn Met lie Phe Lys Thr Asp Thr Gly Gly Asp Leu Thr Leu 
35 40 45 



Asp Glu lie Leu Lys Asn Gin Gin Leu Leu Asn Asp lie Ser Gly Lys 
50 55 60 



Leu Asp Gly val Asn Gly Ser Leu Asn Asp Leu lie Ala Gin Gly Asn 
65 70 75 80 



Leu Asn Thr Glu Leu Ser Lys Glu lie Leu Lys lie Ala Asn Glu Gin 
85 90 95 



Asn Gin val Leu Asn Asp val Asn Asn Lys Leu Asp Ala lie Asn Thr 
100 105 110 



Met Leu Arg val Tyr Leu Pro Lys lie Thr ser Met Leu Ser Asp val 
115 120 125 



Met Lys Gin Asn Tyr Ala Leu ser Leu Gin lie Glu Tyr Leu Ser Lys 
130 135 140 



Gin Leu Gin Glu lie ser Asp Lys Leu Asp lie lie Asn val Asn val 
145 150 155 160 



Leu lie Asn Ser Thr Leu Thr Glu lie Thr Pro Ala Tyr Gin Arg lie 
165 170 ' 175 



Lys Tyr Val Asn Glu Lys Phe Glu Glu Leu Thr Phe Ala Thr Glu Thr 
180 185 190 



Ser ser Lys val Lys Lys Asp Gly Ser Pro Ala Asp lie Leu Asp Glu 
195 200 205 



Leu Thr Glu Leu Thr Glu Leu Ala Lys ser val Thr Lys Asn Asp val 
210 215 220 



Asp Gly Phe Glu Phe Tyr Leu Asn Thr Phe His Asp val Met val Gly 
225 230 235 240 



Asn Asn Leu Phe Gly Arg Ser Ala Leu Lys Thr Ala ser Glu Leu lie 



245 



250 



255 



Thr Lys Glu Asn val Lys Thr ser Gly 
260 265 



Ser 



Glu 



val 



Gly 



Asn val Tyr 
270 
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Asn Phe Leu lie val Leu Thr Ala Leu Gin Ala Lys Ala Phe Leu Thr 
275 280 285 

Leu Thr Thr cys Arg Lys Leu Leu Gly Leu Ala Asp lie Asp Tyr Thr 
290 295 300 

Ser lie Met Asn Glu His Leu Asn Lys Glu Lys Glu Glu Phe Arg val 
305 310 315 320 

Asn lie Leu Pro Thr Leu Ser Asn Thr Phe Ser Asn Pro Asn Tyr Ala 
325 330 335 

Lys val Lys Gly Ser Asp Glu Asp Ala Lys Met lie Val Glu Ala Lys 
340 345 350 

Pro Gly His Ala Leu lie Gly Phe Glu lie Ser Asn Asp Ser lie Thr 
355 360 365 

Val Leu Lys Val Tyr Glu Ala Lys Leu Lys Gin Asn Tyr Gin Val Asp 
370 375 380 

Lys Asp Ser Leu Ser Glu val lie Tyr Gly Asp Met Asp Lys Leu Leu 
385 390 395 400 

Cys Pro Asp Gin ser Glu Gin lie Tyr Tyr Thr Asn Asn lie Val Phe 
405 410 415 

Pro Asn Glu Tyr val lie Thr Lys lie Asp Phe Thr Lys Lys Met Lys 
420 425 430 

Thr Leu Arg Tyr Glu val Thr Ala Asn Phe Tyr Asp Ser Ser Thr Gly 
435 440 445 

Glu lie Asp Leu Asn Lys Lys Lys val Glu Ser Ser Glu Ala Glu Tyr 
450 455 460 

Arg Thr Leu Ser Ala Asn Asp Asp Gly Val Tyr Met Pro Leu Gly val 
465 470 475 480 

lie Ser Glu Thr Phe Leu Thr Pro lie Asn Gly Phe Gly Leu Gin Ala 
485 490 495 

Asp Glu Asn Ser Arg Leu lie Thr Leu Thr Cys Lys Ser Tyr Leu Arg 
500 505 ^ 510 

Glu Leu Leu Leu Ala Thr Asp Leu Ser Asn Lys Glu Thr Lys Leu lie 
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60163PCT SEQ listing 
525 



val Pro Pro Ser Gly Phe lie Ser Asn lie Val Glu Asn Gly Ser lie 
530 535 540 



Glu Glu Asp Asn Leu Glu Pro Trp Lys Ala Asn Asn Lys Asn Ala Tyr 
545 550 555 560 



val Asp His Thr Gly Gly val Asn Gly Thr Lys Ala Leu Tyr val His 
565 570 575 



Lys Asp Gly Gly lie Ser Gin Phe He Gly Asp Lys Leu Lys Pro Lys 
580 585 590 



Thr Glu Tyr val lie Gin Tyr Thr val Lys Gly Lys Pro Ser lie His 
595 600 605 



Leu Lys Asp Glu Asn Thr Gly Tyr lie His Tyr Glu Asp Thr Asn Asn 
610 615 620 



Asn Leu Glu Asp Tyr Gin Thr lie Asn Lys Arg Phe Thr Thr Gly Thr 
625 630 635 640 



Asp Leu Lys Gly val Tyr Leu lie Leu Lys Ser Gin Asn Gly Asp Glu 
645 650 655 



Ala Trp Gly Asp Lys Phe Thr lie Leu Glu lie Lys Pro Ala Glu Asp 
660 665 670 



Leu Leu Ser Pro Glu Leu lie Asn Pro Asn ser Trp lie Thr Thr Pro 
675 680 685 



Gly Ala Ser lie Ser Gly Asn Lys Leu Phe lie Asn Leu Gly Thr Asn 
690 695 700 



Gly Thr Phe Arg Gin Ser Leu Ser Leu Asn ser Tyr Ser Thr Tyr Ser 
705 710 715 720 



lie Ser Phe Thr Ala Ser Gly Pro Phe Asn val Thr val Arg Asn ser 
725 730 735 



Arg Gly val Leu Phe Glu Arg Ser Asn Leu Met Ser ser Thr Ser His 
740 745 750 



lie Ser Gly Thr Phe Lys Thr Glu Ser Asn Asn Thr Gly Leu Tyr val 



760 
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Glu Leu ser Arg Arg ser Gly Gly Gly Gly His lie Ser Phe Glu Asn 
770 " ~ 775 780 



val Ser lie Lys 
785 



<210> 12 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> IF Forward primer 

<400> 12 

atgaacaaga ataatactaa attaagcaca agagcc 36 



<210> 13 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 1R reverse primer 



<210> 14 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer P3 

<400> 14 

gatgatgggg tgtatatgcc gttag 25 



<210> 15 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer P4 



<210> 16 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 4F 



<400> 13 

ctcaacatag aggtaatttt aggtagatat acccg 



35 



<400> 15 

aataaattgt gaaattcctc cgtcc 



25 
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<400> 16 

agtcaaaatg gagatcaagg ttggggagat aac 



<210> 17 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 4R 

<400> 17 

ttacttaata gagagatcgt ggaaatgtac aata 



<210> 18 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer P5 

<400> 18 

aatggagatg aagcttgggg aga 



<210> 19 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer P6 

<400> 19 

cgtggaaatg tacaatagga ccacc 



<210> 20 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3CF4 

<400> 20 

gtttagaaga ttttcaaacc attac 



<210> 21 
<2U> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer T7 
<400> 21 

ttaatacgac tcactatagg g 
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<210> 22 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3Cc 

<400> 22 

tttatttaat agaaacgttt tcaaatgata tatg 34 



<210> 23 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3Cn 



<210> 24 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3A-N 

<400> 24 

caccatgaac aagaataata ctaaattaag cacaagag 38 



<210> 25 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer vip3A2050 



<210> 26 

<211> 24 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Vip3C-Cl 

<400> 26 

aatggagatg aagcttgggg agat 24 



<400> 23 

caccatgaac aagaataata ctaaattaag cacaagag 



38 



<400> 25 

taaagttatc tccccaagct tcatctcca 



29 



<210> 27 
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<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Vip3C-C2 
<400> 27 

tttatttaat agaaacgttt tcaaatgata tatg 34 

<210> 28 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3za 

<400> 28 

ggcatttatg gatttgccac tggtatc 27 

<210> 29 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3zb 

<400> 29 

tcctttgata cgcaggtgta atttcag 27 

<210> 30 
<211> 13829 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pNOV2149 
<400> 30 

aagcttgcat gcctgcagtg cagcgtgacc cggtcgtgcc cctctctaga gataatgagc 60 

attgcatgtc taagttataa aaaattacca catatttttt ttgtcacact tgtttgaagt 120 

gcagtttatc tatctttata catatattta aactttactc tacgaataat ataatctata 180 

gtactacaat aatatcagtg ttttagagaa tcatataaat gaacagttag acatggtcta 240 

aaggacaatt gagtattttg acaacaggac tctacagttt tatcttttta gtgtgcatgt 300 

gttctccttt ttttttgcaa atagcttcac ctatataata cttcatccat tttattagta 360 

catccattta gggtttaggg ttaatggttt ttatagacta atttttttag tacatctatt 420 

ttattctatt ttagcctcta aattaagaaa actaaaactc tattttagtt tttttattta 480 

ataatttaga tataaaatag aataaaataa agtgactaaa aattaaacaa atacccttta 540 

agaaattaaa aaaactaagg aaacattttt cttgtttcga gtagataatg ccagcctgtt 600 
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aaacgccgtc gacgagtcta acggacacca accagcgaac cagcagcgtc gcgtcgggcc 660 

aagcgaagca gacggcacgg catctctgtc gctgcctctg gacccctctc gagagttccg 720 

ctccaccgtt ggacttgctc cgctgtcggc atccagaaat tgcgtggcgg agcggcagac 780 

gtgagccggc acggcaggcg gcctcctcct cctctcacgg caccggcagc tacgggggat 840 

tcctttccca ccgctccttc gctttccctt cctcgcccgc cgtaataaat agacaccccc 900 

tccacaccct ctttccccaa cctcgtgttg ttcggagcgc acacacacac aaccagatct 960 

cccccaaatc cacccgtcgg cacctccgct tcaaggtacg ccgctcgtcc tccccccccc 1020 

cccctctcta ccttctctag atcggcgttc cggtccatgg ttagggcccg gtagttctac 1080 

ttctgttcat gtttgtgtta gatccgtgtt tgtgttagat ccgtgctgct agcgttcgta 1140 

cacggatgcg acctgtacgt cagacacgtt ctgattgcta acttgccagt gtttctcttt 1200 

ggggaatcct gggatggctc tagccgttcc gcagacggga tcgatttcat gatttttttt 1260 

gtttcgttgc atagggtttg gtttgccctt ttcctttatt tcaatatatg ccgtgcactt 1320 

gtttgtcggg tcatcttttc atgctttttt ttgtcttggt tgtgatgatg tggtctggtt 1380 

gggcggtcgt tctagatcgg agtagaattc tgtttcaaac tacctggtgg atttattaat 1440 

tttggatctg tatgtgtgtg ccatacatat tcatagttac gaattgaaga tgatggatgg 1500 

aaatatcgat ctaggatagg tatacatgtt gatgcgggtt ttactgatgc atatacagag 1560 

atgctttttg ttcgcttggt tgtgatgatg tggtgtggtt gggcggtcgt tcattcgttc 1620 

tagatcggag tagaatactg tttcaaacta cctggtgtat ttattaattt tggaactgta 1680 

tgtgtgtgtc atacatcttc atagttacga gtttaagatg gatggaaata tcgatctagg 1740 

ataggtatac atgttgatgt gggttttact gatgcatata catgatggca tatgcagcat 1800 

ctattcatat gctctaacct tgagtaccta tctattataa taaacaagta tgttttataa 1860 

ttattttgat cttgatatac ttggatgatg gcatatgcag cagctatatg tggatttttt 1920 

tagccctgcc ttcatacgct atttatttgc ttggtactgt ttcttttgtc gatgctcacc 1980 

ctgttgtttg gtgttacttc tgcagggatc caccatgaac aagaacaaca ccaagctctc 2040 

cacccgcgcc ctcccgtcct tcatcgacta cttcaacggc atctacggct tcgccaccgg 2100 

catcaaggac atcatgaaca tgatcttcaa gaccgacacc ggcggcaacc tcaccctcga 2160 

cgagatcctc aagaaccagc agctcctcaa cgagatcagc ggcaagctcg acggcgtgaa 2220 

cggctccctc aacgacctca tcgcccaggg caacctcaac accgagctgt ccaaggagat 2280 

cctcaagatc gccaacgagc agaaccaggt gctcaacgac gtgaacaaca agctcgacgc 2340 

catcaacacc atgctccaca tctacctccc gaagatcacc tccatgctct ccgacgtgat 2400 

gaagcagaac tacgccctct ccctccagat cgagtacctc tccaagcagc tccaggagat 2460 
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tcaacgtgaa cgtgctcatc aactccaccc 


LCdccy dy d l 


7570 




tarranrnra 
idLLdycycd 


teaagtaegt 


gaacgagaag 


ttcgaggagc 


LydLLLLLyL 


c. JO\J 


CdLLy dy dec 


arrrtraann 
dLLL LLddy y 


tgaagaagga 


ctcctccccg 


gccgacatcc 


LLydLydyLL 


7fi40 


ydccydy l Ly 


dccydy c egg 


ccaagtccgt 


gaccaagaac 


gacgtggacg 


ycLLcydyLL 


?7nn 

L 1 UU 


rtarrtraar 


arrttrrarn 
dLLLLLLdLy 


acgtgatggt 


gggcaacaac 


ctcttcggcc 


yLLLLyLLLL 


77GO 


C d d y d C C y C C 


LLLydyLLyd 


tegecaagga 


gaacgtgaag 


acctccggct 


ccgaggcggg 


787fi 


Cddv_y Ly idL 


aarttrrtra 

ddLLLLLLLd 


tcgtgctcac 


cgccctgcag 


gccaaggcct 


LCCLCdCCCL 


lOOU 


rarrarrtnr 


cy Lddy L LLL 


tcggcctcgc 


cggcatcgac 


tacacctcca 


LCdcyddcyd 


7Q4fi 


nrarrtraar 
yLdLL LLddL 


aannanaann 

ddy y dy ddy y 


aggagttccg 


cgtgaacatc 


ctcccgaccc 


trtrraarar 
LL LLLddLdL 




CLLCLCCddC 


CCgddC LdCg 


ccaaggtgaa 


gggctccgac 


gaggacgeca 


dgd Lgd LLg L 


jUDU 


99 a 99 ccaa 9 


ccgggccacg 


ccctcgtggg 


cttcgagatg 


tccaacgact 


CLdLCdCCgL 




gcccddgg tg 


LdcydyyLLd 


agctcaagca 


gaactaccag 


gtggacaagg 


cLC LCCC LCLC 


31 RH 


cgagg cga lc 


LdcggcgdCd 


ccgacaagct 


cttctgcccg 


gaccagtccg 


dgCdgd Laid 




rtararraar 
LLdLdLLddL 


ddCdLCy Ly L 


tcccgaacga 


gtacgtgatc 


accaagatcg 


arttrarraa 
dCLLCdCCdd 


jjUU 


naanatnaan 
yddyd Lyddy 


dLLLLLLyLL 


acgaggtgac 


cgccaacttc 


tacgactcct 


LLdLLyyLyd 


3 3 fin 


natrnarrtr 


aaraanaana 
ddLddy ddy d 


aggtggagtc 


ctccgaggcc 


gagtaccgea 


ccclc Lccyc 


3470 


raarnarnar 
LddLydLydL 


n n m "t" n "t* a a 

yy Ly cy idLd 


tgccgctcgg 


cgtgatctcc 


gaaaccttcc 


trarrrrnat 
LLdLLLCyd L 


3480 


L-ddL.yyL.LLL 


yyce LLLdyy 


ccgacgagaa 


ctcccgcctc 


atcaccctca 


CC LyLddy LC 


3^40 


LT.aCLT.CCgC 


gagcege lcc 


tcgccaccga 


cctctccaac 


aaggagacca 


dyCLLdLLyL 


3^00 


y ccy ccy lcc 


yyCT.LCd.LCL 


ccaacatcgt 


ggagaaegge 


tccatcgagg 


annaraarrt 
dy ydLddLL L 




cgdgLLgLgg 


a a n /-i /*• a -a /- 
ddyyLLddLd 


acaagaaege 


ctacgtggac 


cacaccggcg 


gcyLyddcyy 


3770 


LdLLddyyLL 


c ll Ldcy Lyc 


acaaggaegg 


cggcttctcc 


cagttcatcg 


nrnaraanrt 
y LydLddy l l 


3780 
J / ou 


raanrrnaan 
LddycLyddy 


arrnantarn 

dLLy dy Ldcy 


tgatccagta 


caccgtgaag 


ggcaagccgt 


rratrrarrt 

CCd LCCdCC L 




eddy gdcgdy 


adCaCCggCL 


acatccacta 


cgaggacacc 


aacaacaacc 


traannarta 
LLddyydLLd 


3qoo 


CCdydCCdLC 


dccddgcgcc 


tcaccaccgg 


caccgacctc 


aagggcgtgt 


dCC LCa LCCL 




Cddy Lcccag 


aacggcgacg 


aggcctgggg 


cgacaagttc 


accatccttg 


dgdLLddgCL 




ggLcgdggdL 


CT.CCT.C LCCC 


eggagctgat 


caacccgaac 


tcctggatca 


LLdLLLLyyy 


4080 


cgcc iccaic 


-\- t~ r~ r\ r\ f ^ "a /~ 0 
LCCggCddCd 


agctcttcat 


caacctcggc 


accaacggca 


CCL LCCgCCd 


41 40 


gtccctctcc 


ctcaactcct 


actccaccta 


ctccatctcc 


ttcaccgcct 


ccggcccgtt 


4200 


caacgtgacc 


gtgegcaact 


cccgcagggt 


gctcttcgag 


cgctccaacc 


tcatgtcctc 


4260 


cacctcccac 


atctccggca 


ccttcaagac 


cgagtccaac 


aacaccggcc 


tctacgtgga 


4320 


gctgtcccgc 


cgctccggcg 


gcggcggcca 


catctccttc 


gagaacgtgt 


ccatcaagta 


4380 
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yd ll uydgc X 


cxagaxcccc 


gaaxxxcccc 


gaxcgxxcaa 


acaxxxggca 


axaaagxxxc 


AAAC\ 


4- 4- *a ons^^n? 

x xaagax xga 


axccxgxxgc 


cggtcttgcg 


axgaxxaxca 


4- 4- ~* -» 4- 4- 4- r~ +• 

xaxaaxxxcx 


gxxgaaxxac 


4 ->UU 


« 4- 4- Tfirif n 

gx xaagcaxg 


xaaxaax xaa 


caxgtaaxgc 


axgacgxxax 


xxaxgagaxg 


y*/-*4-4-4-'4-+--»4-« 

ggxxxtxaxg 




axxagagxcc 


cgcaaxtata 


catttaatac 


gcgatagaaa 


acaaaatata 


gcgcgcaaac 


/I OA 


Ldggd LdddL 


xaxcgcgcgc 


ggxgxcaxcx 


->4~/-«4"'t~"!i^"4" J 3^ 

axgxxdcxag 


axcgggaaxx 


gggxaccagc 


H-DoU 


xxgcdxgccx 


gcagxgcagc 


gxgacccggx 


cgxgccccxc 


+r+ananaf a 

xcxagagaxa 


axgagcaxxg 




catgtctaag 


ttataaaaaa 


ttaccacata 


-»--t-4-4-4-4-+»4-/-«4- 

ttttttttgt 


cacacttgtt 


tgaagtgcag 


4oUU 


4-^4-^+-/»4-'34-/- 

xxxaxcxaxc 


xxxaxacaxa 


xaxttaaact 


t tacxcxacg 


aaxaaxaxaa 


xcxaxagxac 


HODU 


xacaaxaaxa 


tcagtgL t l t 


agagaatcat 


ataaaxgaac 


agxxagacax 


ggtctaaagg 


4-yzu 


dCdd L Lydy L 


4- 4- 4- 4- ^1 »^ e~ *> -3 
at x x xgacaa 


caggacxcxa 


cagxxxxaxc 


xxxxxagxgx 


gcaxgxgxxc 


4-you 


LCCLlLlLtL 


L tgCddd Ldg 


CXXCdCCXdX 


dXddXdCXXC 


aXCtdXXXXd 


X Ldy LdLdLL 




/~*5^4~4~~5*"1/' > I/"'|4 - 

ca l l Ldggg L 


L Ldggg LLdd 


xggxxxxxax 


agacxddxxx 


xxxxagxdcd 


trtatt+tat 

XCXdXXXXdX 


j xuu 


xc id x x x tag 


CCLCldddLL 


aagaaaacxa 


dddCXCXdXX 


xxagxxxxxx 


tatttaai-aa 
XdXXXddXdd 


jlDU 


xxxagatata 


aaaxagaaxa 


aaaxaaagxg 


acxaaaaaxx 


aaacaaaxac 


/— ^» 4~ 4~ 4~ "5 -5 /"i -3 

CCXXXddgdd 




attaaaaaaa 


ctaaggaaac 


'>4-4-4-4-4-^-4-4-« 

axxxxxcxxg 


4- 4* 4- r~ /-t "in+^/i 

xxxcgagxag 


axaaxgccag 


/•^>4"ri't"4" *5 -5 -5 /— 

ccxgxxaaac 




gccgtcgacg 


agtctaacgg 


acaccaacca 


gcgaaccagc 


agcgxcgcgx 


cgggccaagc 




gaagcagacg 


gcacggcatc 


tctgtcgctg 


cctcxggacc 


ccxcxcgaga 


gxxccgcxcc 


D4UU 


accgttggac 


ttgctccgct 


gxcggcatcc 


agaaaxxgcg 


4- /I /-i /— ^1 r~ /~i 
tggcggagcg 


gcagacgtga 




gccggcacgg 


caggcggcct 


ccxccxccxc 


xcacggcacc 


ggcagcxacg 


« « «^ *4* 4~ ^* 4" 

9999 a txccx 




xtcccaccgc 


xccxxcgcxx 


-4-^-^-^-4-4-/~/~4~^* 

xcccxxccxc 


gcccgccgxa 


dXdddXdgdC 


dLCCLLLLLd 


jjOU 


caccctcttt 


ccccaacctc 


ft 4- 4- +- « 4* +• ^ /*i 

gtgxtgxxcg 


gagcgcacac 


acacacaacc 


agaxcxcccc 




caaatccacc 


cgtcggcacc 


xccgcxxcaa 


ggxacgccgc 


xcgxccxccc 


cccccccccc 


^700 
j / UU 


tctctacctt 


ctctagatcg 


gcgttccggt 


ccaxggxxag 


ggcccggtag 


+*+■ /-+■ -3 /~4- 4- /~ 4- 

xxcxacxxcx 


j / DU 


gttcatgttt 


gtgttagatc 


cgtgtxtgtg 


xxagaxccgx 


gctgctagcg 


xxcgxacacg 




gatgcgacct 


gtacgtcaga 


cacgxxcxga 


xxgcxaacxx 


gccagtgttt 


cxcxxxgggg 


JOOU 


aatcctggga 


tggctctagc 


cgttccgcag 


acgggaxcga 


4-4--4-^--»4-/-i-^4-4- 

xttcatgaxx 


4-4-4-4-4-4-j-i4-4-4- 

xxxxxxgxxx 




cgttgcatag 


ggtttggttt 


gcccxxtxcc 


xxxaxxxcaa 


•4* 1 4- «i 4- n /* /* /""i 4- 

xatatgccgx 


/-i/~-i/--4-4-ai-4-4-4- 

gcacxxgxxx 


DUUU 


gtcgggtcat 


cttttcatgc 


ttttttttgt 


cttggttgtg 


atgatgtggt 


ctggttgggc 


6060 


ggtcgttcta 


gatcggagta 


gaattctgtt 


tcaaactacc 


tggtggattt 


attaattttg 


6120 


gatctgtatg 


tgtgtgccat 


acatattcat 


agttacgaat 


tgaagatgat 


ggatggaaat 


6180 


atcgatctag 


gataggtata 


catgttgatg 


cgggttttac 


tgatgcatat 


acagagatgc 


6240 
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tttttgttcg 


cttggttgtg 


atgatgtggt 


gtggttgggc 


ggtcgttcat 


tcgttctaga 


6300 


tcggagtaga 


atactgtttc 


aaactacctg 


gtgtatttat 


taattttgga 


actgtatgtg 


6360 


tgtgtcatac 


atcttcatag 


ttacgagttt 


aagatggatg 


gaaatatcga 


tctaggatag 


6420 


gtatacatgt 


tgatgtgggt 


tttactgatg 


catatacatg 


atggcatatg 


cagcatctat 


6480 


tcatatgctc 


taaccttgag 


tacctatcta 


ttataataaa 


caagtatgtt 


ttataattat 


6540 


tttgatcttg 


atatacttgg 


atgatggcat 


atgcagcagc 


tatatgtgga 


tttttttagc 


6600 


cctgccttca 


tacgctattt 


atttgcttgg 


tactgtttct 


tttgtcgatg 


ctcaccctgt 


6660 


tgtttggtgt 


tacttctgca 


gggatccccg 


atcatgcaaa 


aactcattaa 


ctcagtgcaa 


6720 


aactatgcct 


ggggcagcaa 


aacggcgttg 


actgaacttt 


atggtatgga 


aaatccgtcc 


6780 


agccagccga 


tggccgagct 


gtggatgggc 


gcacatccga 


aaagcagttc 


acgagtgcag 


6840 


aatgccgccg 


gagatatcgt 


ttcactgcgt 


gatgtgattg 


agagtgataa 


atcgactctg 


6900 


ctcggagagg 


ccgttgccaa 


acgctttggc 


gaactgcctt 


tcctgttcaa 


agtattatgc 


6960 


gcagcacagc 


cactctccat 


tcaggttcat 


ccaaacaaac 


acaattctga 


aatcggtttt 


7020 


gccaaagaaa 


atgccgcagg 


tatcccgatg 


gatgccgccg 


agcgtaacta 


taaagatcct 


7080 


aaccacaagc 


cggagctggt 


ttttgcgctg 


acgcctttcc 


ttgcgatgaa 


cgcgtttcgt 


7140 


gaattttccg 


agattgtctc 


cctactccag 


ccggtcgcag 


gtgcacatcc 


ggcgattgct 


7200 


cactttttac 


aacagcctga 


tgccgaacgt 


ttaagcgaac 


tgttcgccag 


cctgttgaat 


7260 


atgcagggtg 


aagaaaaatc 


ccgcgcgctg 


gcgattttaa 


aatcggccct 


cgatagccag 


7320 


cagggtgaac 


cgtggcaaac 


gattcgttta 


atttctgaat 


tttacccgga 


agacagcggt 


7380 


ctgttctccc 


cgctattgct 


gaatgtggtg 


aaattgaacc 


ctggcgaagc 


gatgttcctg 


7440 


ttcgctgaaa 


caccgcacgc 


ttacctgcaa 


ggcgtggcgc 


tggaagtgat 


ggcaaactcc 


7500 


gataacgtgc 


tgcgtgcggg 


tctgacgcct 


aaatacattg 


atattccgga 


actggttgcc 


7560 


aatgtgaaat 


tcgaagccaa 


accggctaac 


cagttgttga 


cccagccggt 


gaaacaaggt 


7620 


gcagaactgg 


acttcccgat 


tccagtggat 


gattttgcct 


tctcgctgca 


tgaccttagt 


7680 


gataaagaaa 


ccaccattag 


ccagcagagt 


gccgccattt 


tgttctgcgt 


cgaaggcgat 


7740 


gcaacgttgt 


ggaaaggttc 


tcagcagtta 


cagcttaaac 


cgggtgaatc 


agcgtttatt 


7800 


gccgccaacg 


aatcaccggt 


gactgtcaaa 


ggccacggcc 


gtttagcgcg 


tgtttacaac 


7860 


aagctgtaag 


agcttactga 


aaaaattaac 


atctcttgct 


aagctgggag 


ctcgatccgt 


7920 


cgacctgcag 


atcgttcaaa 


catttggcaa 


taaagtttct 


taagattgaa 


tcctgttgcc 


7980 


ggtcttgcga 


tgattatcat 


ataatttctg 


ttgaattacg 


ttaagcatgt 


aataattaac 


8040 


atgtaatgca 


tgacgttatt 


tatgagatgg 


gtttttatga 


ttagagtccc 


gcaattatac 


8100 


atttaatacg 


cgatagaaaa 


caaaatatag 


cgcgcaaact 


aggataaatt 


atcgcgcgcg 


8160 
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y Ly LLd LC Ld 


ty L LdC Ldgd 


xc xgc xagcc 


cxgcdggddd 


xxxaccggxg 


cccgggcggc 




Cdy Cd Ly yCC 


y LdLCCy Cdd 


xgxgxxaxxa 


dg L Lg LCLdd 


gcgxcaaxxx 


y L LXdCdCCd 




LddLdLdLCC 


xyccaccagc 


cagccadcdg 


cxccccgacc 


ggcagcxcgg 


cacaaaaxca 


o j4U 


CCdCXCyd Lcl 


caggcagccc 


axcagaaxxa 


axxcxcaxgx 


xxgacagcxx 


axcaxcgacx 


o4UU 


gcacggxgca 


ccaaxgc x xc 


xggcgxcagg 


cagccaxcgg 


aagcxgxggx 


axggcxgxgc 


o4bU 


dgy LCg Lddd 


LCdCLyCdtd 


axxcgxgxcg 


cxcaaggcgc 


acxcccgxxc 


xggaxaaxgx 




xxxxxgcgcc 


gdCdLCdLdd 


cggxxcxggc 


aaaxaxxcxg 


aaaxgagcxg 


xxgacaaxxa 


ft ^ftn 


d Lcaxccgyc 


LCg Ld LddLy 


xgxggdaxxg 


xgagcggaxd. 


acaaxxxcac 


acaggaaaca 




gaccd xgagg 


gaagcgxxga 


xcgccgaagx 


axcgacxcaa 


cxaxcagagg 


xagxxggcgx 


o/uu 


cd tcgdy cgc 


Cd LC LCgddC 


cgacgxxgcx 


ry n r~ r~ r\ + t\ /~ ra "t* 

ggccgxacax 


xxgxacggcx 


ccgcagxgga 


o/DU 


xggcggcc xg 


ddgCCdCdCd 


gxgaxaxxga 


xxxgcxggxx 


acggxgaccg 


xaaggcxxga 


ftft7H 

oozu 


tydaaCdaCg 


cggcgagcxx 


XgaXCaaCgd 


ccxxxxggaa 


acxxcggcxx 


ccccxggaga 


ftftftn 

oooU 


gagcgagax x 


cxccgcgcxg 


xagadgxcdc 


Cdxxgxxgxg 


cacgacgaca 


xcaxxccgxg 


ftQAfl 


y cyx La LCCd 


y CLddy cy cy 


ddC Ly CddL L 


xy y dyddLyy 


cdy cy cddLy 


dCdLLCLLyC 


onnn 

jUUU 


agg id xc x xc 


gagccay cca 


CgdXCydCdL 


xgaxcxggcx 


dxcxxgcxga 


caaaagcaag 




dyddCd LdgC 


gxxgccxxgg 


Ldgy LCCdgc 


ggcggdyydd 


cxcxxxgaxc 


cggxxccxgd 


Q1 9H 


~* r *> r% r*. *y ^ ^ ^ 

dCaggd tc td 


x x rgaggcgc 


^ "> +■ ^ ~y ^ 

XdddXgdddC 


cxxaacgcxa 


xggaacxcgc 


cgcccgacxg 


y±oU 


ggctggcgat 


gagcgaaatg 


xagxgcxxac 


gxxgxcccgc 


axxxggxaca 


gcgcagxaac 




cggcaaaatc 


gcgccgaagg 


atgtcgctgc 


cgacxgggca 


axggagcgcc 


xgccggccca 




gxaxcagccc 


gxcaxacxxg 


aagcxaggca 


ggcxxaxcxx 


ggacaagaag 


axcgcxxggc 




cxcgcgcgca 


gaxcagxxgg 


aagaaxxxgx 


xcacxacgxg 


aaaggcgaga 


xcaccaaagx 




agxcggcaaa 


taaagctcta 


gxggaxcxcc 


gxacccccgg 


gggaxcxggc 


xcgcggcgga 


y4<su 


cgcacgacgc 


cggggcgaga 


ccaxaggcga 


xcxccxaaax 


caaxagxagc 


xgxaaccxcg 


y j4U 


aagcgxxxca 


+• « +• •*» ^ ^» 

C L tg LddCdd 


cgaxxgagaa 


xxxxxgxcax 


aaaaxxgaaa 


■4- -> /-•n-nnt'tT 

xacxxggxxc 


youu 


gcaxxxxxgx 


^ ^ ^ ^ n ft 

caxccgcggx 


cagccgcaax 


xcxgacgaac 


xgcccaxxxa 


gcxggagaxg 


yoou 


attgtacatc 


cttcacgtga 


aaaxxxcxca 


agcgctgtga 


acaagggxxc 


agaxxxxaga 


y / 


x xgaaaggxg 


agccgxxgaa 


acacgxxcxx 


/--4--4-«-4-/— ^>i->-4-/-« 

cxxgxcgaxg 


acgacgxcgc 


xaxgcggcax 


Q7ftn 
y/ou 


cttattattg 


aataccttac 


gatccacgcc 


ttcaaagtga 


ccgcggtagc 


cgacagcacc 


9840 


cagttcacaa 


gagtactctc 


ttccgcgacg 


gtcgatgtcg 


tggttgttga 


tctaaattta 


9900 


ggtcgtgaag 


atgggctcga 


gatcgttcgt 


aatctggcgg 


caaagtctga 


tattccaatc 


9960 


ataattatca 


gtggcgaccg 


ccttgaggag 


acggataaag 


ttgttgcact 


cgagctagga 


10020 
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gcaagtgatt 


ttatcgctaa 


gccgttcagt 


atcagagagt 


ttctagcacg 


cattcgggtt 


10080 


gccttgcgcg 


tgcgccccaa 


cgttgtccgc 


tccaaagacc 


gacggtcttt 


ttgttttact 


10140 


gactggacac 


ttaatctcag 


gcaacgtcgc 


ttgatgtccg 


aagctggcgg 


tgaggtgaaa 


10200 


cttacggcag 


gtgagttcaa 


tcttctcctc 


gcgtttttag 


agaaaccccg 


cgacgttcta 


10260 


tcgcgcgagc 


aacttctcat 


tgccagtcga 


gtacgcgacg 


aggaggttta 


tgacaggagt 


10320 


atagatgttc 


tcattttgag 


gctgcgccgc 


aaacttgagg 


cagatccgtc 


aagccctcaa 


10380 


ctgataaaaa 


cagcaagagg 


tgccggttat 


ttctttgacg 


cggacgtgca 


ggtttcgcac 


10440 


ggggggacga 


tggcagcctg 


agccaattcc 


cagatccccg 


aggaatcggc 


gtgagcggtc 


10500 


gcaaaccatc 


cggcccggta 


caaatcggcg 


cggcgctggg 


tgatgacctg 


gtggagaagt 


10560 


tgaaggccgc 


gcaggccgcc 


cagcggcaac 


gcatcgaggc 


agaagcacgc 


cccggtgaat 


10620 


cgtggcaagc 


ggccgctgat 


cgaatccgca 


aagaatcccg 


gcaaccgccg 


gcagccggtg 


10680 


cgccgtcgat 


taggaagccg 


cccaagggcg 


acgagcaacc 


agattttttc 


gttccgatgc 


10740 


tctatgacgt 


gggcacccgc 


gatagtcgca 


gcatcatgga 


cgtggccgtt 


ttccgtctgt 


10800 


cgaagcgtga 


ccgacgagct 


ggcgaggtga 


tccgctacga 


gcttccagac 


gggcacgtag 


10860 


aggtttccgc 


agggccggcc 


ggcatggcca 


gtgtgtggga 


ttacgacctg 


gtactgatgg 


10920 


cggtttccca 


tctaaccgaa 


tccatgaacc 


gataccggga 


agggaaggga 


gacaagcccg 


10980 


gccgcgtgtt 


ccgtccacac 


gttgcggacg 


tactcaagtt 


ctgccggcga 


gccgatggcg 


11040 


gaaagcagaa 


agacgacctg 


gtagaaacct 


gcattcggtt 


aaacaccacg 


cacgttgcca 


11100 


tgcagcgtac 


gaagaaggcc 


aagaacggcc 


gcctggtgac 


ggtatccgag 


ggtgaagcct 


11160 


tgattagccg 


ctacaagatc 


gtaaagagcg 


aaaccgggcg 


gccggagtac 


atcgagatcg 


11220 


agctagctga 


ttggatgtac 


cgcgagatca 


cagaaggcaa 


gaacccggac 


gtgctgacgg 


11280 


ttcaccccga 


ttactttttg 


atcgatcccg 


gcatcggccg 


ttttctctac 


cgcctggcac 


11340 


gccgcgccgc 


aggcaaggca 


gaagccagat 


ggttgttcaa 


gacgatctac 


gaacgcagtg 


11400 


gcagcgccgg 


agagttcaag 


aagttctgtt 


tcaccgtgcg 


caagctgatc 


gggtcaaatg 


11460 


acctgccgga 


gtacgatttg 


aaggaggagg 


cggggcaggc 


tggcccgatc 


ctagtcatgc 


11520 


gctaccgcaa 


cctgatcgag 


ggcgaagcat 


ccgccggttc 


ctaatgtacg 


gagcagatgc 


11580 


tagggcaaat 


tgccctagca 


ggggaaaaag 


gtcgaaaagg 


tctctttcct 


gtggatagca 


11640 


cgtacattgg 


gaacccaaag 


ccgtacattg 


ggaaccggaa 


cccgtacatt 


gggaacccaa 


11700 


agccgtacat 


tgggaaccgg 


tcacacatgt 


aagtgactga 


tataaaagag 


aaaaaaggcg 


11760 


atttttccgc 


ctaaaactct 


ttaaaactta 


ttaaaactct 


taaaacccgc 


ctggcctgtg 


11820 


cataactgtc 


tggccagcgc 


acagccgaag 


agctgcaaaa 


agcgcctacc 


cttcggtcgc 


11880 


tgcgctccct 


acgccccgcc 


gcttcgcgtc 


ggcctatcgc 
Page 


ggccgctggc 
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cgctcaaaaa 
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+* f~i y* f ^— f~% yi y* y^ 

tggctggcct 


~% y— * y-a m y— y»» — «k ya ya y— 

acggccaggc 


aatctaccag 


ggegeggaca 


agccgcgccg 


tcgccactcg 


l^UUU 


y y*. r*\ y* ya 

accgccggcg 


aft- ya ya ya aft- y* ^— y« 

ctgaggtctg 


cctcgtgaag 


aaggtgttgc 


tgactcatac 


caggectgaa 


ImUbO 


+• y yi y"- y- y* y» a «*» y 

tcgccccatc 


-\ +■ y— ya M y— y — % m 

atccagccag 


aaagtgaggg 


agecaeggtt 


gatgagagct 


ttgttgtagg 


lzlzO 


+- ya ya -»% ya» y* *m ya aL. aW 

tggaccagtt 


ggtgattttg 


aacttttget 


ttgccacgga 


aeggtctgeg 


ttgtcgggaa 




gatgcgtgat 


ctgatccttc 


aactcagcaa 


aagttcgatt 


tattcaacaa 


agccgccgtc 




y" y* y*j y* ^ yi -4- y* 

ccgtcaagtc 


*^ yt y* y« ^ ya y* 

agcg taa tgc 


^— y* -ft— /«« y» y* m +- m 

tetgecagtg 


ttacaaccaa 


*W afta> aWK awx y yak am am aW ata. 

ttaaccaatt 


y* afaa y> am aW aW am ya am am 

ctgattagaa 




y* -4— y* ^ -ft— y» yi 

aaactcatcg 


agcatcaaat 


gaaactgcaa 


tttattcata 


+■ y* am y«j yaj am -ft— aW am at— 

tcaggattat 


caataccata 


19 3 CA 


••- -f- -4- 4- y>| >^ -> -» 

tttttgaaaa 


agccgtttct 


gtaatgaagg 


agaaaactca 


ccgaggcagt 


■4_^-^--^-*--^/-«/-««^-4- 

tccataggat 


1 749A 


ggcaagatcc 


tggtatcgg l 


ctgcgattcc 


gactcgtcca 


acatcaatac 


aacctat taa 


1 7ACA 


tttcccctcg 


tcaaaaataa 


f% /t4- -4- -a +■ ^~ ^ « 

ggttatcaag 


tgagaaatca 


ccatgagtga 


cgactgaatc 




y* y* ya afm ya | ya am am at- 

cggtgagaat 


/-« y-« ypNi tm mm mm m y-f yi -A* 

ggcaaaagct 


ctgcattaat 


y« m m -4" y- y« y« y- y*» 

gaateggeca 


aegegegggg 


agaggeggtt 


1 *5 AAA 
1ZOUU 


'A— y*a ym ya *W am «#— -ft— yi 

tgcgtat tgg 


/*• y** y*i y** ^ y»* 4— y— yp* 

gcgctct tec 


y*v yp* ^p> -ft— y» y» y* ya y* 

gcttcctcgc 


y* y* ^— y» y* y- 

tcactgactc 


ya y* aW ya y- ya ya a|» y ya 

gctgcgctcg 


4- /~ /^l "4- -4- /"i /^l 

gtcgttcggc 


1ZDDU 


tgcggcgagc 


ggtatcagct 


y» M y*. ^p> y* m m y- y« 

cactcaaagg 


y* y. ya — \ 4» -> y* ya 

eggtaatacg 


ya aW aW m aW ya ya am — am 

gttatccaca 


gaatcagggg 


1 ">79A 
J.Z/ ZU 


ataacgcagg 


aaagaacatg 


^— y* y« y* m m m m 

tgagcaaaag 


y« y-j y- ^ ya y* am n 

gecagcaaaa 


ggecaggaac 


cgtaaaaagg 


xc /oil 


ym y— ya y- ya ^— -W ya y«* -ft- 

ccgcgttgct 


y*i y« y** ai *4~ ^ 4— -ft— y* 

ggcgtttttc 


y* -ft— y« y- y* -f- y* y* 

cataggctcc 


y« y* y* y* y— y* y* ^— m 

gcccccctga 


cgagcatcac 


aaaaatcgac 




gctcaagtca 


gaggtggcga 


aacccgacag 


gactataaag 


m aW am ya ya «m y— ya y ya 

ataccaggcg 


"ft* y y* y* y* y« aim ya 

tttccccctg 


1 7QAA 


gaagctccct 


cgtgcgctct 


cctgttccga 


ccctgccgct 


■+* "** y"* y y«j ya a> aV- am y 

taceggatae 


ya a|m ya -ft— y* ya ym y-> y« -ft— 

ctgtccgcct 


izyou 


ttctcccttc 


gggaagcgtg 


gcgctttctc 


atagctcacg 


y aW ya 4> **** ya m -aW m -ft— 

ctgtaggtat 


y* y* *x n ^— ^— y* ya yi 

etcagttegg 


1 3A7A 


tgtaggtcgt 


tcgctccaag 


ctgggctgtg 


tgcacgaacc 


ya ya y ya ya aW JL» y am ya 

ccccgttcag 


y» ya y ya am — i» y« ya y aim 

cccgaccgct 


1 3AQA 


gcgccttatc 


eggtaactat 


cgtcttgagt 


ccaacccggt 


-m, am y. am ya am y a. am y 

aagacacgac 


+- a|— am afa. y* at ya ya *m ya 

ttatcgccac 


131 /1A 


tggcagcagc 


cactggtaac 


r% y^ ■4-* y*» 

aggattagca 


yt ya y* ya ya ya «W #« 

gagegaggta 


+■ y« yi y* y« y* aW 

tgtaggcggt 


gctacagagt 


1 3 7 A A 
13ZUU 


tcttgaagtg 


gtggcctaac 


tacggctaca 


y« «W am yuj m aa^ ya m — y — 

ctagaagaac 


— % /-. -4- — , +- -4- <4- /-t-4- 

agtatttggt 


atctgcgctc 


1 3 *> A A 
JL3ZDU 


tgctgaagcc 


agttaccttc 


ggaaaaagag 


ttggtagctc 


ttgatcegge 


am am am — am am am y — am 

aaacaaacca 


1 3 3 "5 A 


ccgctggtag 


cggtggtttt 


tttgtttgca 


agcagcagat 


tacgegcaga 


aaaaaaggat 


1 33QA 


ctcaagaaga 


■4- ^— -»- -*- -4- « -#- ^~ 
tcctttgatc 


•4- -4- -4- 4- 4- ^» n 

ttttctaegg 


ggtctgaege 


tcagtggaac 


gaaaactcac 


1 3 >l y| A 


gttaagggat 


tttggtcatg 


agattatcaa 


aaaggatctt 


cacctagatc 


cttttgatcc 




ggaattaatt 


cctgtggttg 


geatgeacat 


acaaatggac 


gaacggataa 


accttttcac 


1 3 c cn 


gcccttttaa 


atatccgatt 


attctaataa 


aegctctttt 


ctcttaggtt 


tacccgccaa 


13620 


tatatcctgt 


caaacactga 


tagtttaaac 


tgaaggcggg 


aaacgacaat 


ctgatcatga 


13680 


gcggagaatt 


aagggagtca 


cgttatgacc 


cccgccgatg 


aegegggaca 


ageegtttta 


13740 


cgtttggaac 


tgacagaacc 


gcaacgctgc 


aggaattggc 


cgcagcggcc 


atttaaatca 


13800 
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attgggcgcg ccgaattcga gctcggtac 13829 

<210> 31 

<211> 2367 

<212> DNA 

<213> Bacillus thuringiensis 
<220> 

<221> misc_feature 

<222> (1)..(2367) 

<223> Vip3C-12168 coding sequence 

<400> 31 



atnaatatna 
d Lydd La Lyd 


dlaaLdLLdd 


3*T^333/*/l/~3 

dL LdddCgCd 


agggccctac cgagLtTtaL LgattattLt 


OU 


dd Ly y v_a lll 


atnnatttnr 
d Lyy d L L Ly L. 


rartnntatr 
LdL Lyy Ld LC 


333/13/*3^+*3 "♦"/*1'^'n i f-"5-t-n*l+- -f--f>-«--t-'^*^' , >'^^'/*i 

aaagacdLLd LgaaraLgaL LLtLaaaacg 


1ZU 


y a LaLayy Ly 


ntaatrtaar 
y LddLL LddL 


r* , t~1~3n3^ , n3 3 
LL LdydLydd 


aLLCLaaaga aLcagcayLL acxaaaLgag 


lou 


a L LLLLyy La 


dd l Lyy d Lyy 


nn1~333"t"nnn 

yy Lddd Lyyy 


agLLLaaaLg a lc l na Ley c acagggaaac 


^4U 


L Load. LaLay 


aattatrtaa 
dd L Ld LL Ldd 


yyddd LL L Ld 


aaaaLLgcaa argaacagaa Lcaagtctta 




aatnatntta 
da LLJaLLJLLa 


ataaraaart 
d LddLdddLl 


Lya Lycya Ld 


ddLdcgdLgc L Lea La LaTa LCLaccLaaa 




attaratrta 
d L LaLa LL La 


tnttaantna 
Ly L Lddy Lyd 


3 3^/13 3/1 

Ly Ldd Ly ddy 


caaaaLLaLy cgcLaagLCL gcaaatagaa 




tarttaanta 
LaLL Lddy La 


dy Ldd L LyCd 


dydddt I III 


gaxaaaLLag ataLLattaa cgtaaatgtt 




rttattaart 
L L LaLLddLL 


LLdLdL LLdL 


Lgddd L LdCd 


cc xgcaLa lc aacggattaa atatgLgaat 


1)40 


Ljaaaad L L LQ 


33/*133^'+*^^/* 

ddy dd L LddC 


l LL Lgc LdCa 


gaaaccactt taaaagtaaa aaaggatagc 


bt)0 


LLy ll Ly l Ly 


d LdL LC L Lya 


Ly dy L LddLL 


gaattaactg aactagcgaa aagtgttaca 


CCf\ 

DDU 


33333"t~n3/~n 

ddddd LydLy 


L Lyd Ly g L L L 


rgaaxL l rac 


cttaatacat tccacgatgt aatggtagga 


-7 

7ZU 


aataatttat 


tcgggcgttc 


agctttaaaa 


actgcttcag aattaattgc taaagaaaat 


780 


gtgaaaacaa 


gtggcagtga 


agtaggaaat 


gtttataatt tcttaattgt attaacagct 


840 


ctacaagcaa 


aagcttttct 


tactttaaca 


acatgccgaa aattattagg cttagcagat 


900 


attgattata 


cttctattat 


gaatgaacat 


ttaaataagg aaaaagagga atttagagta 


960 


aacatccttc 


ctacactttc 


taatactttt 


tctaatccta attatgcaaa agttaaagga 


1020 


agtgatgaag 


atgcaaagat 


gattgtggaa 


gctaaaccag gacatgcatt ggttgggttt 


1080 


gaaatgagca 


atgattcaat 


cacagtatta 


aaagtatatg aggctaagct aaaacaaaat 


1140 


tatcaagttg 


ataaggattc 


cttatcggag 


gttatttatg gtgatacgga taaattattt 


1200 


tgtccagatc 


aatctgaaca 


aatatattat 


acaaataaca tagtattccc aaatgaatat 


1260 


gtaattacta 


aaattgattt 


cactaaaaaa 


atgaaaactt taagatatga ggtaacagcg 


1320 


aatttttatg 


attcttctac 


aggagaaatt 


gacttaaata agaaaaaagt agaatcaagt 


1380 


gaagcggagt 


atagaacgtt 


aagtgctaat 


gatgatggag tgtatatgcc attaggtgtc 


1440 
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atcagtgaaa catttttgac tccgataaat gggtttggcc tccaagctga tgaaaattca 1500 

agattaatta ctttaacatg taaatcatat ttaagagaac tactgctagc aacagactta 1560 

agcaataaag aaactaaatt gatcgtccca ccaagtggtt ttattagcaa tattgtagag 1620 

aacgggtcca tagaagagga caatttagag ccgtggaaag caaataataa gaatgcgtat 1680 

gtagatcata caggcggagt gaatggaact aaagctttat atgttcataa ggacggagga 1740 

ttttcacaat ttattggaga taagttaaaa ccgaaaactg agtatgtaat ccaatatact 1800 

gttaaaggaa aaccttctat tcatttaaaa gatgaaaata ctggatatat tcattatgaa 1860 

gatacaaata ataatttaaa agattatcaa actattacta aacgttttac tacaggaact 1920 

gatttaaagg gagtgtattt aattttaaaa agtcaaaatg gagatgaagc ttggggagat 1980 

aaatttacaa ttttagaaat taagcctgcg gaggatttat taagcccaga attaattaat 2040 

ccgaattctt ggattacgac tccaggggct agcatttcag gaaataaact tttcattaac 2100 

ttggggacaa atgggacctt tagacaaagt ctttcattaa acagttattc aacttatagt 2160 

ataagcttta ctgcatcagg accatttaat gtgacggtaa gaaattctag ggaagtatta 2220 

tttgaacgaa gcaaccttat gtcttcaact agtcatattt ctgggacatt caaaactgaa 2280 

tccaataata ccggattata tgtagaactt tcccgtcgct ctggtggtgg tggtcatata 2340 

tcatttgaaa acgtttctat taaataa 2367 

<210> 32 

<211> 788 

<212> PRT 

<213> Bacillus thuringiensis 
<220> 

<221> MISC_FEATURE 

<222> (1) . . (788) 

<223> Vip3c-12168 toxin 

<400> 32 

Met Asn Met Asn Asn Thr Lys Leu Asn Ala Arg Ala Leu Pro Ser Phe 
1 5 10 15 

lie Asp Tyr Phe Asn Gly lie Tyr Gly Phe Ala Thr Gly lie Lys Asp 
20 25 30 

lie Met Asn Met lie Phe Lys Thr Asp Thr Gly Gly Asn Leu Thr Leu 
35 40 45 

Asp Glu He Leu Lys Asn Gin Gin Leu Leu Asn Glu lie Ser Gly Lys 
50 55 60 



Leu Asp Gly val Asn Gly Ser Leu Asn Asp Leu He Ala Gin Gly Asn 
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65 70 75 - 80 

Leu Asn Thr Glu Leu Ser Lys Glu lie Leu Lys lie Ala Asn Glu Gin 
85 90 95 

Asn Gin val Leu Asn Asp val Asn Asn Lys Leu Asp Ala lie Asn Thr 
100 105 110 

Met Leu His lie Tyr Leu Pro Lys lie Thr ser Met Leu ser Asp val 
115 120 125 

Met Lys Gin Asn Tyr Ala Leu Ser Leu Gin lie Glu Tyr Leu Ser Lys 
130 135 140 

Gin Leu Gin Glu lie ser Asp Lys Leu Asp lie He Asn val Asn val 
145 150 155 160 

Leu lie Asn ser Thr Leu Thr Glu lie Thr Pro Ala Tyr Gin Arg lie 
165 170 175 

Lys Tyr val Asn Glu Lys Phe Glu Glu Leu Thr Phe Ala Thr Glu Thr 
180 185 190 

Thr Leu Lys val Lys Lys Asp Ser ser Pro Ala Asp lie Leu Asp Glu 
195 200 205 

Leu Thr Glu Leu Thr Glu Leu Ala Lys Ser Val Thr Lys Asn Asp val 
210 215 220 

Asp Gly Phe Glu Phe Tyr Leu Asn Thr Phe His Asp val Met Val Gly 
225 230 235 240 

Asn Asn Leu Phe Gly Arg Ser Ala Leu Lys Thr Ala ser Glu Leu lie 
245 250 255 

Ala Lys Glu Asn Val Lys Thr ser Gly Ser Glu val Gly Asn Val Tyr 
260 265 270 

Asn Phe Leu lie Val Leu Thr Ala Leu Gin Ala Lys Ala Phe Leu Thr 
275 280 285 

Leu Thr Thr Cys Arg Lys Leu Leu Gly Leu Ala Asp lie Asp Tyr Thr 
290 295 300 

Ser lie Met Asn Glu His Leu Asn Lys Glu Lys Glu Glu Phe Arg val 
305 310 315 320 
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Asn lie Leu Pro Thr Leu Ser Asn Thr Phe Ser Asn Pro Asn Tyr Ala 
325 330 335 

Lys val Lys Gly Ser Asp Glu Asp Ala Lys Met lie val Glu Ala Lys 
340 345 350 

Pro Gly His Ala Leu val Gly Phe Glu Met Ser Asn Asp Ser lie Thr 
355 360 365 

val Leu Lys Val Tyr Glu Ala Lys Leu Lys Gin Asn Tyr Gin val Asp 
370 375 380 

Lys Asp Ser Leu Ser Glu val lie Tyr Gly Asp Thr Asp Lys Leu Phe 
385 390 395 400 

Cys Pro Asp Gin Ser Glu Gin lie Tyr Tyr Thr Asn Asn lie val Phe 
405 410 415 

pro Asn Glu Tyr val lie Thr Lys lie Asp Phe Thr Lys Lys Met Lys 
420 425 430 

Thr Leu Arg Tyr Glu val Thr Ala Asn Phe Tyr Asp Ser ser Thr Gly 
435 440 445 

Glu lie Asp Leu Asn Lys Lys Lys val Glu Ser ser Glu Ala Glu Tyr 
450 455 460 

Arg Thr Leu Ser Ala Asn Asp Asp Gly val Tyr Met Pro Leu Gly val 
465 470 475 480 

lie Ser Glu Thr Phe Leu Thr Pro lie Asn Gly Phe Gly Leu Gin Ala 
485 490 495 

Asp Glu Asn ser Arg Leu lie Thr Leu Thr Cys Lys ser Tyr Leu Arg 
500 505 510 

Glu Leu Leu Leu Ala Thr Asp Leu Ser Asn Lys Glu Thr Lys Leu lie 
515 520 525 

val Pro Pro Ser Gly Phe lie Ser Asn lie val Glu Asn Gly Ser lie 
530 535 540 

Glu Glu Asp Asn Leu Glu Pro Trp Lys Ala Asn Asn Lys Asn Ala Tyr 
545 550 555 560 

val Asp His Thr Gly Gly val Asn Gly Thr Lys Ala Leu Tyr Val His 
565 570 575 
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Lys Asp Gly Gly Phe Ser Gin Phe lie Gly Asp Lys Leu Lys Pro Lys 
580 585 590 

Thr Glu Tyr val lie Gin Tyr Thr Val Lys Gly Lys Pro Ser lie His 
595 600 605 

Leu Lys Asp Glu Asn Thr Gly Tyr lie His Tyr Glu Asp Thr Asn Asn 
610 615 620 

Asn Leu Lys Asp Tyr Gin Thr lie Thr Lys Arg Phe Thr Thr Gly Thr 
625 630 635 640 

Asp Leu Lys Gly val Tyr Leu He Leu Lys Ser Gin Asn Gly Asp Glu 
645 650 655 

Ala Trp Gly Asp Lys Phe Thr lie Leu Glu lie Lys Pro Ala Glu Asp 
660 665 670 

Leu Leu Ser Pro Glu Leu lie Asn Pro Asn ser Trp lie Thr Thr Pro 
675 680 685 

Gly Ala Ser lie Ser Gly Asn Lys Leu Phe lie Asn Leu Gly Thr Asn 
690 695 700 

Gly Thr Phe Arg Gin Ser Leu Ser Leu Asn Ser Tyr Ser Thr Tyr Ser 
705 710 715 720 

lie Ser Phe Thr Ala Ser Gly Pro Phe Asn Val Thr Val Arg Asn Ser 
725 730 735 

Arg Glu Val Leu Phe Glu Arg Ser Asn Leu Met Ser Ser Thr Ser His 
740 745 750 

lie Ser Gly Thr Phe Lys Thr Glu Ser Asn Asn Thr Gly Leu Tyr Val 
755 760 765 

Glu Leu Ser Arg Arg ser Gly Gly Gly Gly His lie Ser Phe Glu Asn 
770 775 780 

Val Ser lie Lys 
785 

<210> 33 
<2U> 2367 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Maize optimized Vip3c-12168 



atgaacaaga 


acaacaccaa 


gctcaacgcc 


cgcgccctcc 


cgtccttcat 


cgactacttc 


60 


aacggcatct 


acggcttcgc 


caccggcatc 


aaggacatca 


tgaacatgat 


cttcaagacc 


120 


gacaccggcg 


gcaacctcac 


cctcgacgag 


atcctcaaga 


accagcagct 


cctcaacgag 


180 


atcagcggca 


agctcgacgg 


cgtgaacggc 


tccctcaacg 


acctcatcgc 


ccagggcaac 


240 


ctcaacaccg 


agctgtccaa 


ggagatcctc 


aagatcgcca 


acgagcagaa 


ccaggtgctc 


300 


aacgacgtga 


acaacaagct 


cgacgccatc 


aacaccatgc 


tccacatcta 


cctcccgaag 


360 


atcacctcca 


tgctctccga 


cgtgatgaag 


cagaactacg 


ccctctccct 


ccagatcgag 


420 


tacctctcca 


agcagctcca 


ggagatcagc 


gacaagctcg 


acatcatcaa 


cgtgaacgtg 


480 


ctcatcaact 


ccaccctcac 


cgagatcacc 


ccggcctacc 


agcgcatcaa 


gtacgtgaac 


540 


gagaagttcg 


aggagctgac 


cttcgccacc 


gagaccaccc 


tcaaggtgaa 


gaaggactcc 


600 


tccccggccg 


acatcctcga 


cgagctgacc 


gagctgaccg 


agctggccaa 


gtccgtgacc 


660 


aagaacgacg 


tggacggctt 


cgagttctac 


ctcaacacct 


tccacgacgt 


gatggtgggc 


720 


aacaacctct 


tcggccgctc 


cgccctcaag 


accgcctccg 


agctgatcgc 


caaggagaac 


780 


gtgaagacct 


ccggctccga 


ggtgggcaac 


gtgtacaact 


tcctcatcgt 


gctcaccgcc 


840 


ctgcaggcca 


aggccttcct 


caccctcacc 


acctgccgca 


agctcctcgg 


cctcgccgac 


900 


atcgactaca 


cctccatcat 


gaacgagcac 


ctcaacaagg 


agaaggagga 


gttccgcgtg 


960 


aacatcctcc 


cgaccctctc 


caacaccttc 


tccaacccga 


actacgccaa 


ggtgaagggc 


1020 


tccgacgagg 


acgccaagat 


gatcgtggag 


gccaagccgg 


gccacgccct 


cgtgggcttc 


1080 


gagatgtcca 


acgactccat 


caccgtgctc 


aaggtgtacg 


aggccaagct 


caagcagaac 


1140 


taccaggtgg 


acaaggactc 


cctctccgag 


gtgatctacg 


gcgacaccga 


caagctcttc 


1200 


tgcccggacc 


agtccgagca 


gatatactac 


accaacaaca 


tcgtgttccc 


gaacgagtac 


1260 


gtgatcacca 


agatcgactt 


caccaagaag 


atgaagaccc 


tccgctacga 


ggtgaccgcc 


1320 


aacttctacg 


actcctccac 


cggcgagatc 


gacctcaaca 


agaagaaggt 


ggagtcctcc 


1380 


gaggccgagt 


accgcaccct 


ctccgccaac 


gacgacggcg 


tgtacatgcc 


gctcggcgtg 


1440 


atctccgaaa 


ccttcctcac 


cccgatcaac 


ggcttcggcc 


tccaggccga 


cgagaactcc 


1500 


cgcctcatca 


ccctcacctg 


caagtcctac 


ctccgcgagc 


tgctcctcgc 


caccgacctc 


1560 


tccaacaagg 


agaccaagct 


catcgtgccg 


ccgtccggct 


tcatctccaa 


catcgtggag 


1620 


aacggctcca 


tcgaggagga 


caacctcgag 


ccgtggaagg 


ccaacaacaa 


gaacgcctac 


1680 


gtggaccaca 


ccggcggcgt 


gaacggcacc 


aaggccctct 


acgtgcacaa 


ggacggcggc 


1740 


ttctcccagt 


tcatcggcga 


caagctcaag 


ccgaagaccg 
Page 


agtacgtgat 
43 


ccagtacacc 


1800 
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gtgaagggca agccgtccat ccacctcaag gacgagaaca ccggctacat ccactacgag 1860 

gacaccaaca acaacctcaa ggactaccag accatcacca agcgcttcac caccggcacc 1920 

gacctcaagg gcgtgtacct catcctcaag tcccagaacg gcgacgaggc ctggggcgac 1980 

aagttcacca tccttgagat caagccggcc gaggacctcc tctccccgga gctgatcaac 2040 

ccgaactcct ggatcaccac cccgggcgcc tccatctccg gcaacaagct cttcatcaac 2100 

ctcggcacca acggcacctt ccgccagtcc ctctccctca actcctactc cacctactcc 2160 

atctccttca ccgcctccgg cccgttcaac gtgaccgtgc gcaactcccg cgaggtgctc 2220 

ttcgagcgct ccaacctcat gtcctccacc tcccacatct ccggcacctt caagaccgag 2280 

tccaacaaca ccggcctcta cgtggagctg tcccgccgct ccggcggcgg cggccacatc 2340 

tccttcgaga acgtgtccat caagtag 2367 
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